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'Section One 



1.0 EXECUTIVE SUMMARY 

The Administrative Order on Consent (AOC) between the U.S. EPA and a group of potentially 

responsible parties at the Granville Solvents Site (GSS PRP Group) require the completion of certain 

Removal Actions at the Granville Solvents Site (Site). These Removal Actions include the installation 

of a pump and treat system to halt migration of groundwater contamination toward the Village of 

Granville municipal wellfield, reinstatement of the capacity of the Village of Granville's production well, 

PW -I, and treatment of soils to required levels so that no groundwater beneath the soils will become 

contaminated above the groundwater no further action levels. To date the GSS PRP Group has installed 

and is operating a groundwater pump and treat system and has provided a new production well for the 

Village of Granville. 

This Engineering Evaluation/Cost Analysis (EE/CA) addresses the soil treatment requirements of the 

AOC. Previous investigations have characterized soils and groundwater conditions. These data have 

been evaluated, and the extent and distribution of contaminants in soil and groundwater have been 

defined. The results of the investigations indicate that chlorinated and nonchlorinated volatile organic 

compounds (VOCs) and semivolatile organic compounds (SVOCs) listed in Table J-1 have been detected 

at the site. 

The compounds in the soil are primarily located in the vicinity of the warehouse building. The 

distribution of contaminants in the soil takes the shape of an inverted cone, with the smallest area of 

impact at or near the surface and the larger area of impact at or near the water table. 

The potential risks associated with the presence of the chemicals of concern in soil were evaluated in a 

streamlined risk assessment. The residual concentrations of chemicals in soil that are expected to result 

in no further action levels of the same chemicals in groundwater were evaluated for the direct contact 

exposure scenario under industrial land use conditions. Based on the risk evaluation, the modeled soil 

concentrations were refined to generate a set of chemical-specific soil treatment goals. The recommended 

soil treatment goals are within the range of risks that are acceptable for industrial use at the Site. 

A groundwater flow and a contaminant fate and transport numerical computer model were developed to 

predict the impact of contaminants in the soils on the groundwater beneath the site and to aid in the 

) evaluation of options for the treatment of the impacted soils. A number of site conditions were simulated 
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TABLE 1-1 
VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS DETECTED 

AT THE GRANVILLE SOL VENTS SITE 

1,1,1-Trichloroethane 

Tetrachloroethene 

Trichloroethene 

cis-1,2-Dichloroethene 

1,1-Dichloroethane 

1,1-Dichloroethene 

Acetone 

trans-1,2-Dichloroethene 

Vinyl Chloride 

Chloroform 

Toluene 

Ethyl benzene 

2-Butanone 

Fluoranthene 

Phenanthrene 

Benzo(a)anthracene 

Benzo(g ,h, i )pery lene 

Benzo(a)pyrene 

Chrysene 

Benzo(k)fluoranthene 

lndeno(l ,2,3-cd)pyrene 

Alpha BHC 

Beta BHC 

Bromodichloromethane 

Chloroethane 

Dibromochloromethane 
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Methylene Chloride 

4-Methyl-2-Pentanone 

Xylenes(Total) 

1,2-Dichloroethene(Total) 

Carbon Disulfide 

1,1,2-Trichloroethane 

Chlorobenzene 

Benzene 

Bis(2-ethylhexyl)phthalate 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Dibenzofuran 

Fluorene 

Di-n-Butyl Phthalate 

Anthracene 

Carbazole 

Benzo(b )fluoranthene 

Dibenz(a,h)anthracene 

Diethyl Phthalate 

Pyrene 

Styrene 

Trichlorofluoroethane 

1 ,2,4-Trichlorobenzene 

2-Hexanone 

cis-! ,3-Dichloropropene 
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using the model including: no action, maintenance pumping, and various soil treatment approaches. If 

all activities currently underway were terminated and no further action taken, the model suggests that 

groundwater would remain impacted and chemicals would migrate into the wellfield at concentrations 

above action levels. If, on the other hand, the existing plume containment system continues to operate, 

chemicals present in the soils would leach into groundwater and be contained and removed by the existing 

pumping system. Interpretation of the model results indicated that it is likely that the groundwater 

pumping system would have to operate well into the future (more than 20 years) to meet the requirements 

of the AOC. 

Model simulations were developed to evaluate the effect of the treatment of chlorinated and 

nonchlorinated VOCs in the soils. The treatment criteria for individual chemicals of concern was 

developed using the model. The model simulation results in the following conclusions. There are two 

chlorinated solvents (PCE and TCE) that, if left in place at the current concentrations and the 

groundwater system terminated, would migrate to groundwater and create a plume of impacted 

groundwater at or greater than the MCL at the compliance zone. If the soil is treated over a relatively 

short period of time so that the concentrations of PCE and TCE do not exceed 5530 l'g/kg and 6670 

l'gikg, the operation of the groundwater system could be terminated following treatment, and no plume 

of impacted groundwater at or above the MCL would be generated at the compliance zone. Thus, to 

meet the requirements of the AOC and to minimize the time necessary to operate and maintain the 

existing pumping system, it is necessary to treat soil to the treatment criteria of 5530 l'gikg for PCE and 

6,670 l'g/kg for TCE. In doing so, the requirements of the Administrative Order will have been met in 

an efficient and cost effective manner. 

Five alternatives were identified as potential Removal Actions that would reduce the concentrations of 

PCE and TCE in the soil to below applicable soil standards. The Removal Action Alternatives are: No 

Action (for comparative purposes); Soil Excavation and Disposal; In-Situ Mixing/Hot Gas Vaporization; 

Pneumatic Fracturing and Soil Vapor Extraction; and Thermally-Enhanced Soil Vapor Extraction. The 

No Action alternative has been evaluated as required to maintain consistency with the Comprehensive 

Environmental Resource Conservation and Liability Act (CERCLA) and the Natural Oil and Hazardous 

Materials Contingency Plan (NCP). Each alternative was evaluated based on the NCP criteria and the 

Superfund Accelerated Cleanup Model (SACM) guidance. For the chemicals of concern present at the 

Site, the remedies are not mutually exclusive. Rather, the properties of the chemicals of concern are 

.. ··) similar, which allows all of the chemicals of concern to be addressed using one technology. The results 
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of this evaluation indicate that the best alternative is pneumatic fracturing of the soils and soil vapor 

extraction (SVE). This alternative would involve two primary components: 

I. Enhanced pump and treat with the installation of a third extraction well. 

2. Installation and operation of an SVE system using pneumatic fracturing to enhance the 

soil air permeability. 

This EE/CA is divided into six sections. Section I is the Executive Summary. Section 2 contains the 

site characterization information, including a streamlined risk evaluation of the recommended soil 

treatment goals. The Removal Action objectives are described in Section 3, and Section 4 identifies and 

analyzes the Removal Action alternatives. The recommended Removal Action is described in Section 5. 

A list of references is provided in Section 6. 
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2.0 SITE CHARACTERIZATION 

2.1 SITE DESCRIPTION AND BACKGROUND 

The Site is the location of an inactive waste solvent blending and recycling operation at 300 Palmer Lane 

in Granville, Licking County, Ohio (Figure 1). The Site is near the southern corporate limit of the 

Village of Granville, but within the Village boundaries, located approximately one-third of a mile 

southeast of downtown Granville. The Site is on a 1.5-acre triangular-shaped parcel located adjacent to 

a residential area, with some commercial and light-industrial business nearby. The Site is bordered on 

the northwest by Palmer Lane which slopes downward southwest toward the municipal well field. A 

former railroad track, now a bike and walking path, is the southern border of the site with the Cherry 

Street overpass bordering the Site on the east. Raccoon Creek is located approximately 100 feet south 

of the walking and bike path. The Village of Granville's municipal well PW-1 is located  

 as shown in Figure 2. The Site is zoned for commercial use. 

2.1.1 Site History 

Granville Solvents, Inc., (GSI) reportedly began operations in 1953 as a petroleum bulk storage, 

distribution, and recycling center in Granville, Ohio (Licking County, Granville Township). The 

company moved to 300 Palmer Lane in 1958, continuing its petroleum product-related activities. GSI 

handled aviation fuels, antifreeze and, later, petroleum solvents, purchasing these chemicals in bulk for 

repackaging and distribution. In 1980 or earlier, GSI ceased handling petroleum-related products and 

began operating solely as a solvents reclamation and recycling business. Beginning in 1980, GSI began 

operating under an Interim RCRA Part A Permit assigned by the Ohio EPA. From 1980-86 diverse 

waste solvents were processed. The handling facilities included fifteen aboveground and underground 

steel storage tanks. Waste solvents were reportedly brought to the facility in bulk and drum quantities, 

and were stored. Solid residues were separated for disposal and solvents were distilled and collected for 

reuse. During this period, the Ohio EPA conducted and documented routine inspections of the operations 

at the facility. 

In 1986, GSI was _ordered by the Licking County Court of Common Pleas to cease operation. In 1990 

and 1991, the Ohio EPA removed the storage tanks and drums and installed 15 groundwater monitoring 

wells. Between 1991 and 1994, the Ohio EPA periodically sampled groundwater from several of the 
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2.2.3.3 Nature and Extent of CoPtaminants Detected 

Following more than a year of operation of the groundwater extraction and treatment system, the 

groundwater was sampled and analyzed for VOCs in May 1996. The results are illustrated on Figure 

4. The extent of impacted groundwater is illustrated on Figure 5. 

2.2.4 Reinstatement of the Capacity of Municipal Well PW-1 

2.2.4.1 Description 

To reinstate the capacity of municipal well PW-1 and to preserve the collective capacity of the remaining 

wells PW-2 and PW-3, the GSS PRP Group evaluated a number of alternatives and subsequently installed 

a new well, PW-4,  of the current pumping wells. This new well replaces the previous 

capacity of PW-1 with no apparent effect on wells PW-2 and PW-3. The location of PW-4 is shown on 

Figure 6. 

2.2.4.2 Alternatives Considered 

The GSS PRP Group evaluated three alternatives for reinstating the capacity of inactive well PW-1. 

These alternatives included the following: (I) taking no further action at the Site and allowing PW-1 to 

operate as normal (for comparison); (2) treating groundwater pumped from PW-1 that could potentially 

become contaminated with VOCs; and (3) replacing the capacity of PW -I with another supply well 

located upgradient, west of the wellfield. The no further action alternative involved relying on GSS-EWI 

from the existing extraction system to act as a hydraulic barrier between the Site and the Village of 

Granville wellfield. The treatment alternative involved installing systems to treat the groundwater 

pumped from PW -I. The treatment options considered were UV /Oxidation, and a combination of 

treatment technologies which included air stripping, carbon adsorption, or retrofitting the existing aerator 

for VOCs in combination with biological or heat treatment. 

Evaluation of these technologies demonstrated that relocation of PW -I was most effective for satisfying 

the requirements of the AOC. This evaluation was consistent with the NCP, CERCLA, and SACM. 
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monitoring wells. Chlorinated and nonchlorinated VOCs were detected in groundwater collected from 

on-site and nearby off-site monitoring wells as early as 1991. In late 1993, chlorinated VOCs were 

detected, for the first time, in the groundwater collected from monitoring well (MW -8) less than  

 of the Village of Granville water supply well PW-1. 

In early January 1994, the Village of Granville, following a request from the Ohio EPA, removed from 

service the production well (PW-1) closest to the Site to reduce the likelihood of hydraulic capture of 

impacted groundwater by the two remaining supply wells. 

In early 1994, the U.S. EPA identified a number of Potentially Responsible Parties (PRPs) who had 

shipped or arranged for the shipment of waste material to the GSI facility for recycling. A group of the 

PRPs voluntarily formed the GSS PRP Group in February 1994, and commenced negotiation with U.S. 

EPA on the terms of the AOC. The GSS PRP Group contracted Metcalf & Eddy of Ohio, Inc. (M&E) 

in March 1994 to begin site work to collect data necessary to design and implement the Removal Action. 

M&E conducted field investigations, beginning in April 1994, to further define the extent of contaminants 

in the soil and groundwater at the Site and to determine the Removal Actions, if any, which would be 

appropriate. Certain members of the GSS PRP Group and the U.S. EPA entered into the AOC in 

September 1994. 

In December 1994, a groundwater pumping and treatment system was installed and operated to halt 

further migration of contaminants from the Site. This system consists of two extraction wells and a 

treatment system designed to remove chlorinated and nonchlorinated VOCs from the water. Following 

the commencement of operations of this system, a long-term pumping test and a treatability study were 

conducted to evaluate the general effectiveness of the system to meet the required objectives. 

To aid in documenting the performance of the system, a Groundwater Monitoring Program Plan (June 

1995) was developed and implemented. Additional groundwater monitoring wells were installed in 

December 1995, and January 1996, and subsequently sampled. The results of this sampling were 

reported to the U.S. EPA in the Monitoring Well Installation Report in September 1996 and appended 

in December 1996. 

In December 1995, a Design Technical Memorandum for the Remediation of Impacted Soils (DTM) was 

approved by the U.S. EPA. This document outlined an investigation intended to gather the necessary 
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data for the selection and design of a solution for the Site soils. To accommodate the collection of 

additional data, the Quality Assurance Project Plan was revised, submitted, and approved (January 1996). 

During the spring of 1996, the investigation defined in the DTM was implemented. These data, collected 

as part of this implementation were evaluated and presented to the U.S. EPA in the Soil Data Repon 

(September 1996 and December 1996). Based on these data, a groundwater flow model and contaminant 

fate and transport model were developed to aid in the determination of what soil treatment was necessary 

to meet the requirements of the AOC. The results of this effort were presented to the U.S. EPA in 

December 1996 (Groundwater Flow and Contaminant Fate and Transpon Model), and again in April 

1998 Groundwater Flow and Contaminant Fate and Transpon Model, Revision 1). 

Based on these efforts, this EE/CA has been developed. It evaluates the alternatives which may be 

applied to achieve the standards set forth in the AOC. 

2.1.2 Requirements of the AOC 

An AOC was issued on September 7, 1994, by a group ofPRPs and the U.S. EPA pursuant to Section 

106 of CERCLA, regarding the GSS. The AOC orders certain Removal Actions that must be conducted 

(Section 5.2.e-g). These are: 

1) "By December 20, 1994, install and run a groundwater extraction and rreatment system which 

shall halt the migration of groundwater contamination (originating from the Site) toward the 

Village of Granville municipal wei/field. Treat and discharge all extracted water as required by 

the Work Plan and this Order. " 

2) "In addition, implement action which is necessary to ensure that any water contaminated with any 

contamination (originating from the Site) that enters the Village of Granville municipal wei/field 

drinking water supply meets all risk-based and all applicable federal and state drinking water 

standards. Such action may include utilization of, modification to, and/or addition to the Village 

of Granville municipal wei/field drinking water supply system. (For example, such action may 

be, or include, wellhead rreatment which meets the performance standards of this Order; or, may 

be, or include, the installation of an appropriate alternative water supply.) Such action shall be 

implemented at the Village of Granville municipal wei/field to the extent necessary both to 
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reinstate fully the capacity of PW-1 prior to its reactivation and to the extent necessary to prevent 

mry loss in the Village of Granville municipal wellfield drinking water supply capacity (i.e., the 

collective capacity of PW-1, PW-2, and PW-3) caused, in whole or in part, because of 

contamination (originating from the Site), or the threat thereof, entering the Village of Granville 

municipal wellfield water supply. • 

3) "Design, install, and operate a groundwater extraction and treatment system which shall halt the 

migration of groundwater contamination (originating from the Site) toward the Village of 

Granville municipal wellfield and shall treat all groundwater within the contamination plume 

originating from the Site to no further action levels which assure protection of human health and 

the environment and attain all risk-based standards and federal and state ARARS. • 

4) "Treat the soils at the Site to levels which will assure protection of human health and the 

environment, to levels which will attain all risk-based standards and federal and state ARARs, and 

to levels which will assure, to the maximum extent practicable, that no groundwater beneath the 

soils will become contaminated above the groundwater no further action levels. Respondents shall 

propose a schedule to develop soil treatment objectives, no further action levels, performance 

monitoring parameters, and a plan for treatment of the soils, in the draft Work Plan. • 

The GSS PRP Group has successfully complied with the first three Removal Actions specified by the 

AOC. They have installed a pump and treat system consisting of two extraction wells and a water 

treatment system which commenced operation on December 20, 1994, and continues to operate. This 

system has successfully halted the movement of groundwater contamination originating from the Site 

toward the Village of Granville wellfield. Since operation began, the system has continued to treat the 

contaminated groundwater plume to no further action levels. A groundwater monitoring program has 

been implemented to document the nature and extent of impacted groundwater and to document the 

progress of the groundwater action (Groundwater Monitoring Program Plan, June 1995; Monitoring Well 

Installation Report, September 1996). Recent results from sampling the groundwater monitoring network 

verify that the contaminated groundwater plume has been reduced in size and is under control by the 

pump and treat system. 

To reinstate the capacity of Village production well PW-1 and preserve the collective capacity of PW-1, 

PW-2, and PW-3, a new production well (PW-4) was installed by the GSS PRP Group and has been 
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placed into service by the Village of Granville. This well is capable of replacing the previous capacity 

of PW -1 and there is no apparent effect on the other municipal production wells. 

To address the Site soils, an investigation was conducted to gather sufficient data to evaluate the need to 

take action (DTM, December 1995; and Soil Data Report, December 1996). The results of the 

investigation yielded valuable insight into the nature and extent of impacted soil on the Site. Based on 

the data reported in the Soil Data Report (December 1996), the soil is impacted by the chlorinated and 

nonchlorinated VOCs and SVOCs listed in Table 2-1: 

TABLE 2-1 
VOCS AND SVOCS DETECTED IN THE SOILS AT THE GRANVILLE SOLVENTS SITE 

1,1, 1-Trichloroethane Methylene Chloride 

Tetrachloroethene 4-Methyl-2-Pentanone 

Trichloroethene Xvlenes(Totall_ 

cis-! ,2-Dichloroethene I ,2-Dichloroethene(totall 

I, 1-Dichloroethane Carbon Disulfide 

1,1-Dichloroethene I I ,2-Trichloroethane 

Acetone Chlorobenzene 

trans-1 ,2-Dichloroethene Benzene 

Vinyl Chloride Bis(2-ethylhexyl)phthalate 

Chloroform Naphthalene 

Toluene 2-Methylnaphthalene 

Ethylbenzene Acenaphthylene 

2-Butanone Dibenzofuran 

FJuoranthene Fluorene 

Phenanthrene Di-n-Butyl Phthalate 

Benzo(a)anthracene Anthracene 

Benzo(e,h,i)perylene Carbazole 

Benzo(a)pyrene Benzo(b )tluoranthene 

Chrysene Dibenz(a,h)anthracene 

Benzo(k)fluoranthene Diethyl Phthalate 

Indeno(l ,2,3-cdlovrene Pyrene 

Aloha BHC Styrene 

Beta BHC 

The compounds are primarily located beneath and in the vicinity of the warehouse building. The 

distribution of these compounds in the soil takes the general shape of an inverted cone with the smallest 

area of impact at or near the surface and the larger area of impact at or near the water table. Based on 

the results of the soil investigation and recent groundwater monitoring, an evaluation of the appropriate 
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actions is necessary. This EE/CA constitutes that evaluation. In accordance with CERCLA guidance 

(Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA, August 1993), and 

consistent with the NCP, this EE/CA contains those data necessary to support the selection of a response 

alternative. It relies on existing documentation previously developed and provided to the U.S. EPA. The 

documents relied upon in this EE/CA are cited where appropriate and full references can be found in 

Section 6 - References. 

2.1.3 Current Conditions 

This section describes the geologic and hydrogeologic setting of the Site and the soil and groundwater 

conditions. 

2.1.3.1 Geologic Setting 

The Site is located on alluvial terrace deposits at the northern edge of Raccoon Creek Valley. The 

southern portion of the Site is within the 100-year-floodplain of Raccoon Creek. Raccoon Creek Valley 

was cut by pre-glacial streams and modified by erosion and deposition during glacial periods. The Valley 

is filled in places with more than 200 feet of unconsolidated sediment deposited primarily by glacial 

meltwaters from the last glacial event which occurred approximately 12,000 years ago. 

The Site is directly underlain by clay-, silt- and sand-rich sediments deposited on the Raccoon Creek 

floodplain. Below the surficial material is located a highly permeable sand and gravel outwash. 

Monitoring wells at the site have been drilled into the upper 80 feet of the unconsolidated deposits. A 

highly permeable sand and gravel outwash is located below the surficial material. The finer-grained 

surficial materials may retard but do not form a hydraulic barrier to the infiltration of precipitation from 

the surface. Well logs of the three Village of Granville production wells and four exploratory borings 

located 700 to 1,600 feet west of the western boundary of the Site indicate a thickness of at least 175 feet 

of sand and gravel outwash. Village wells PW-1 and PW-2 are screened from 72 to 95 feet below the 

surface. PW-3 is screened from 83 to 109 feet below the surface, and PW-4 is screened from 65 to 85 

feet below the surface. Based on the well logs of the monitoring and production wells, a typical vertical 

section may be simplified as a low permeability unit of interbedded fine-grained sand, silt, and clay lenses 

from the ground surface down to the water table (approximately 20 feet below the surface, typically, at 
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900 feet arnsl). Extending beneath the water table, the aquifer consists chiefly of fine- to coarse-grained 

sand and silt, interbedded with gravel lenses of various thicknesses. 

Bedrock in the Valley walls and beneath surrounding uplands consists of sandstone, siltstone and shale 

with minor conglomerate units. A bedrock ridge extending from the adjacent Sugarloaf Hill underlies 

the Site, but probably has little influence on groundwater flow in the overlying deposits. 

2.1.3.2 Hydrogeologic Setting 

The Raccoon Creek Valley contains a highly productive buried-valley aquifer. The Village of Granville 

produces nearly 750,000 gallons a day, usually from one of three water production wells. The production 

wells range in depth from 72 to 109 feet. Previously, wells PW-1 and PW-2 generally were pumped 

several hours each day at 650 to 750 gallons per minute (gpm). Prior to its abandonment and 

replacement by the Village of Granville, production well PW-3 yielded less water and was generally 

pumped at 450 gpm. The Village of Granville replaced production well PW-3 at the same location and 

it currently produces over 700 gpm. A new well, PW-4, has been installed by the GSS PRP Group, and 

placed in service by the Village of Granville as a replacement for PW-1. Production of 750,000 gallons 

per day is currently met by pumping wells PW-2, PW-3, and PW-4 in various combinations for portions 

of each day. 

Raccoon Creek flows generally eastward in the vicinity of the Site, and ultimately discharges into the 

Licking River. Before the Village of Granville wells were installed, it is believed that groundwater 

movement at the Site was from the northern upland towards the Creek, with a general down-valley 

component of flow to the east, typical of aquifers in similar buried valleys in central Ohio. Pumping the 

Village of Granville wells has changed groundwater gradients by capturing groundwater that formerly 

was discharged to Raccoon Creek, and inducing flow laterally from the Site and possibly from other parts 

of the aquifer recharge area. Groundwater gradients are low, with only a few tenths of a foot difference 

in elevation across the Site. Under present conditions, a groundwater divide is present between the Site 

and the Village of Granville wells. The generally flat gradient indicates slow movement of the 

groundwater in the area. 

There are currently no definitive data regarding the interaction between Raccoon Creek and the 

groundwater, although Raccoon Creek currently appears to be largely isolated from the aquifer (Removal 
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Action Aquifer Pumping Test Repon, 1995). The potentiometric data presented in the Monitoring Well 

Installation Report (December 1996) and surface water elevations measured suggest that groundwater just 

north of Raccoon Creek and adjacent to the Site is migrating south or north depending on the pumping 

rates of the production wells in the Village of Granville municipal well field. If the surface water 

elevation is considered, there is the potential for water to flow either into or out of Raccoon Creek. 

Through the area of the Site, the stream would appear to be a losing stream based solely on the relative 

water levels. 

There is evidence of heterogeneity in the aquifer which may locally complicate the flow system. The 

vertical lithologic section in which the Village of Granville wells are screened consists of 40 to 50 feet 

of coarse-grained sand and gravel. It is overlain by less permeable sediments, up to 60 feet thick, 

consisting mostly of sand and silt interbedded with minor beds of silt and some clay. The groundwater 

elevation in shallow monitoring well MW-3 located on the Site is approximately 10 feet higher than in 

the other monitoring wells, which may indicate a localized perched zone of groundwater. The 

potentiometric maps indicate that the groundwater gradients are low and consequently the flow velocity 

beneath the Site is slow. 

The outwash-filled valley in the vicinity of the Village of Granville's production wells, and for several 

thousand feet east and west of the Site, is approximately 3,000 feet wide. Direct percolation of rainfall, 

which may amount to as much as 8 to 10 inches annually including runoff from the adjacent hills, plus 

down-valley underflow and a small increment from the bedrock on the sides of the buried valley, could 

account for all or most of the water removed annually from the aquifer due to pumping of the Village 

of Granville's production wells. 

A reasonable estimate of the transmissivity of the Raccoon Creek Valley aquifer is 200,000 gallons per 

day per foot (gpd/ft) based on aquifer pumping tests conducted at the Site (Aquifer Pumping Test Repon, 

1995). The saturated aquifer thickness is not precisely known below the Site or the Village of Granville 

well field, but is at least I 00 feet beneath the Site and may be as thick as 200 feet in the area of the well 

field. The saturated thickness of the unconsolidated sediment decreases rapidly as the sediment on-laps 

the bedrock on the north and south valley walls. For a saturated thickness of 100 feet, the hydraulic 

conductivity is estimated to be 2,000 gpd/ft2• 
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The soils in the unsaturated zone at the Site and in the vicinity of the Village of Granville wells consists 

of fine-grained sand, silt, and clay up to about 30 feet thick. These deposits form part of a terrace above 

the present floodplain. The unsaturated material retards, but does not prevent the movement of, water 

and chemicals downward to the saturated zone. Those compounds with a tendency to bind to clay 

particles and organic carbon are inhibited from downward movement. However, percolation of 

precipitation downward results in the slow transport of these compounds into the saturated zone. 

2.1.3.3 Nature and Extent of Contamination - Summary 

Chlorinated and nonchlorinated VOCs and SVOCs detected in the soil and groundwater at the Site include 

the compounds listed in Table 1-1. Those substances have been detected in both soil beneath the Site and 

groundwater beneath and west of the Site. Details of the nature and extent of these chemicals are 

provided in Section 2.3 below. 

Chlorinated and nonchlorinated VOCs and SVOCs were detected in soil in and around the immediate 

vicinity of the warehouse building (Figure 2). The distribution of these compounds in the soil takes the 

shape of an inverted cone, with the smallest area of impact at or near the surface and the larger area of 

impact at or near the water table. 

Chlorinated and nonchlorinated VOCs have been detected in the groundwater at low concentrations, 

approximately 300 feet west of the western property boundary, with higher concentrations found beneath 

the GSI property. With the existing pumping system in operation, these chlorinated and nonchlorinated 

VOCs are contained. 

2.2 PREVIOUS REMOVAL ACTIONS 

2.2.1 Ohio EPA Emergency Removal Action 

Below is a list and a brief description of previous Removal Actions that have been conducted by the Ohio 

EPA at the GSS. Information was, in part, derived from the following previous work: 

Final Report Granville Solvents, Inc.; by Clean Harbors of Kingston, Inc. for Ohio EPA, 1990(?). 

Granville Solvents Interim Action; by Compliance Solutions, Inc. for U.S. EPA, August 26, 1992. 
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Granville Solvents Interim Action; by Compliance Solutions, Inc. for U.S. EPA, January 13, 1993. 

Screening Site Inspection Site Evaluation- Granville Solvents, Inc.; by PRC Environmental Management, 

Inc. for U.S. EPA, November 29, 1993. 

The Ohio EPA conducted a state-led Interim Action, which included characterization and removal of all 

known containerized waste, excavation, cleaning and removal of storage tanks, and the installation of 

monitoring wells and sampling of on-site soils to document the existence of groundwater and soil 

contamination. In June 1990, Clean Harbors, under contract to the Ohio EPA, began the investigation 

of the GSI site (Clean Harbors 1991). Clean Harbors installed four monitoring wells: MW-1, MW-2, 

MW-3, and MW-4. 

Compliance Solutions decontaminated the warehouse, employee lounge, and steel shed housing the air 

compressor, disposed of all wastewater, backfilled the tank excavation pits, and completed Site 

restoration. Compliance Solutions also installed 11 additional monitoring wells around the warehouse 

and downgradient of the site to determine the extent of migration of contaminants that had been 

previously detected (Compliance Solutions 1992b). These additional wells were installed to further 

characterize hydrogeology at the Site and to monitor the potential migration of groundwater 

contamination. 

Chlorinated VOCs that have been detected most frequently in the groundwater and at the highest 

concentrations at this time are tetrachloroethene (PCE), 1,1 ,!-trichloroethane (1, 1,1-TCA), 

trichloroethene (TCE), 1, 1-dichloroethane (1, 1-DCA), 1, 1-dichloroethene (1, 1-DCE), and cis-1 ,2-

dichloroethene (cis-1,2-DCE) (Compliance Solutions, 1992b, 1993). 

Laboratory results from VOC analyses of the groundwater samples collected during the seven sampling 

events conducted by the Ohio EPA during 1990-1993 indicate that the following compounds were 

detected: acetone, bromodichloromethane, chloroform, cis-1 ,2-dichloroethene, dibromochloromethane, 

tetrachloroethene, toluene, xylene, trans-1 ,2-dichloroethene, trichloroethene, vinyl chloride, 1,1-

dichloroethane, 1,1,1-trichloroethane, and 1,2,4-trichlorobenzene (U.S. EPA, 1993). 

Groundwater samples collected on January 30, 1991, were also analyzed for SVOCs, pesticides, and 

polychlorinated biphenyls (PCBs). No positively identified SVOCs, pesticides, or PCBs were detected 

• "'') in any of these samples. 
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Surface and subsurface soil samples were collected during OEPA's investigation. Soil samples were 

collected during installation of monitoring wells MW-20, MW-402, MW-60, MW-8, MW-80, and 

MW-Pl. The soils samples were analyzed for VOCs and, generally, the samples that were collected from 

between 20 and 40 feet below ground surface (bgs) contained the highest concentrations of VOCs. 

Subsurface samples collected at MW-20 and MW-402 contained the highest concentrations of 

contaminants of the five locations (Compliance Solutions 1993). With the exception of MW-P1, surface 

soil samples contained relatively low concentrations of VOCs. Chemicals detected in the soil at this time 

included: benzene, ethylbenzene, cis-1,2-dichloroethene, methylene chloride, tetrachloroethene, toluene, 

xylene, styrene, trichloroethene, 1,1-dichloroethene, 1,1-dichloroethane, and 1,1 ,1-trich1oroethane. 

2.2.2 Groundwater Barrier, Extraction and Treatment System 

2.2.2.1 Purpose 

The AOC requires that the PRP Group: 

1) "By December 20, 1994, install and run a groundwater extraction and treatment system which 

shall halt the migration of groundwater contamination (originating from the Site) toward the 

Village of Granville municipal wel!field. Treat and discharge all extracted water as required by 

the Work Plan and this Order. " 

2) "In addition, implement action which is necessary to ensure that any water contaminated with any 

contamination (originating from the Site) that enters the Village of Granville municipal wel!field 

drinking water supply meets all risk-based and all applicable federal and state drinking water 

standards. Such action may include utilization of, modification to, and/or addition to the Village 

of Granville municipal wel!field drinking water supply system. (For example, such action may 

be, or include, wellhead treatment which meets the performance standards of this Order; or, may 

be, or include, the installation of an appropriate alternative water supply.) Such action shall be 

implemented at the Village of Granville municipal wel!field to the extent necessary both to 

reinstate fully the capacity of PW-1 prior to its reactivation and to the extent necessary to prevent 

any loss in the Village of Granville municipal wel!field drinking water supply capacity (i.e., the 

collective capacity of PW-1, PW-2, and PW-3) caused, in whole or in pan, because of 
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' 

contamination (originating from the Site), or the threat thereof, entering the Village of Granville 

municipal wei/field water supply. " 

3) "Design, install, and operate a groundwater extraction and treatment system which shall halt the 

migration of groundwater contamination (originating from the Site) toward the Village of 

Granville municipal wei/field and shall treat all groundwater within the contamination plume 

originating from the Site to no further action levels which assure protection of human health and 

the environment and attain all risk-based standards and federal and state ARARS. " 

2.2.2.2 Description 

To meet these requirements, the GSS PRP Group designed and installed a two-well groundwater 

extraction system to halt migration of the plume, protect the Village of Granville wellfield, and attempt 

to remediate the plume to levels protective of human health and the environment. A groundwater 

treatment system was designed and installed to treat the extracted water so that the chemicals of concern 

were below action levels. Treated water is ultimately discharged to Raccoon Creek, pursuant to 

authorization from the Ohio EPA and the U.S. EPA. 

2.2.2.3 Alternatives Considered 

Prior to implementing the Removal Action, a number of alternatives were considered. Among the actions 

considered were soil vapor extraction coupled with in-situ air sparging, groundwater pump and treat, 

wellhead treatment, and combinations of these and other alternatives for the impacted groundwater. 

Groundwater extraction was selected to halt further migration of impacted groundwater. Groundwater 

treatment by volatilization was selected to treat the groundwater to applicable standards for discharge. 

Additionally, this action is intended to attempt to treat the groundwater within the plume to no further

action levels which will assure protection of human health and the environment and attain risk-based 

standards. 

Criteria considered for evaluating these alternatives were consistent with the NCP, CERCLA, and SACM. 

They include: implementability (both technical feasibility and administrative feasibility); federal and state 

acceptability; community acceptability; and cost. 
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2.2.2.4 Effectiveness of the Removal Action 

Since its start-up in December of 1994, the groundwater pump and treat system has removed 

approximately 437 million gallons of groundwater and 370 pounds of chlorinated and non-chlorinated 

VOCs from the aquifer beneath the Site. During this period (December 1994 to present), the hydraulic 

divide between the Site and the well field has been continuously maintained with the complete 

containment of the leading edge of the plume. Concentrations of chlorinated and nonchlorinated VOCs 

have decreased throughout the plume, resulting in a reduction of the areal extent of contamination. 

2.2.3 Groundwater Monitoring 

2.2.3.1 Purpose 

A performance monitoring network for the groundwater extraction and treatment system was installed 

and sampled: (I) to refine the evaluation of the impacted plume of groundwater, and (2) to verify the 

performance of the groundwater extraction and treatment system. A regular sampling program has been 

implemented using a number of the Ohio EPA-installed wells and wells installed by the GSS PRP Group 

to detect changes in the plume configuration and concentrations. The groundwater monitoring has been 

used to enhance the system operating parameters and to aid in optimizing the performance of the system. 

2.2.3.2 The Groundwater Monitoring Network 

The existing monitoring well network is comprised of 15 monitoring wells installed by the Ohio EPA and 

13 monitoring wells and two piezometers installed by the GSS PRP Group. The 13 monitoring wells and 

two piezometers installed by the GSS PRP Group were intended to further define the extent of the plume 

to the north, south, and east of the Site. Three of these wells were installed deep in the aquifer to 

provide additional information on the vertical distribution of contaminant concentrations and to define 

vertical hydraulic gradients. The locations of these wells are shown on Figure 3. 
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2.3 SOURCE, NATURE, AND EXTENT OF CONTAMINATION 

2.3.1 Nature and Extent of Gronndwater Contamination 

Groundwater data have been collected under three separate efforts. The Ohio EPA collected samples 

between 1990 and 1993. In the spring of 1994, the GSS PRP Group collected samples from both 

monitoring wells and borings using a Hydropunch®. More recently, new monitoring wells were installed 

and groundwater sampled in 1996. The results of each effort are described separately below. 

2.3.1.1 Gronndwater Data from 1990 to 1993 

Groundwater monitoring wells were installed by the Ohio EPA between 1990 and 1993. Groundwater 

samples were obtained by or on behalf of the Ohio EPA several times during that period (Compliance 

Solutions, 1992 and 1993; U.S. EPA, 1993). Table 2-2 summarizes the analytical results. 

2.3.1.2 Gronndwater Data from April and May 1994 

The GSS PRP Group conducted groundwater studies from April 29, 1994, through May 20, 1994, to 

determine the extent of impacted groundwater. Hydropunch® samplers were used to sample the 

groundwater at 20, 40, 60, and 80 feet below the water table at 15 locations on the Site and within the 

Village of Granville municipal wellfield. 

Acetone was tentatively detected in May 1994 and confirmed in that same month in the Hydropunch® 

samples and groundwater monitoring well samples extending west in the vicinity of PW-1. The U.S. 

EPA, Ohio EPA, and the Village of Granville were immediately notified of the detection of acetone. 

The results of this investigation were reported in detail in the Groundwater Monitoring Program Plan 

(M&E, 1995). Table 2-3 presents the compounds detected during this time frame. 

2.3.1.3 Current Gronndwater Data: 1996 

As part of the Groundwater Monitoring Program Plan, 1995, approved by the U.S. EPA, the GSS PRP 

.. \ Group was required to install additional monitoring wells and piezometers to further define the extent of 
/ 
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TABLE 2-2 
GROUNDWATER SAMPLING RESULTS SUMMARY 1990-1993* 

I, I, !-trichloroethane 

I, I ,2-trichloroethane 

I, 1-dichloroethene 

I, 1-dichloroethane 

I ,2,4-trichlorobenzene 

I ,2-dichloroethene(total) 

acetone 

benzene 

bromodichloromethane 

carbon tetrachloride 

chloroethane 

chloroethene 

chloroform 

cis-1,2-dichloroethene 

cis-! ,3-dichloropropene 

dibromochloromethane 

tetrachloroethene 

toluene 

total xylenes 

trans-! ,2-dichloroethene 

trichloroethene 

trichlorofluoromethane 

vinyl chloride 

Note: 
,..g/1 - micrograms per liter 
ND - Not Detected 
NA - Not Aoa1yzed 
(a) - Duplicate Sample 
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6 

1,070 

16 

7 

960 

3 

6 

23 

3,140 

6.1 

5.4 

• 

MW-6D 

MW-4, MW-4D 

MW-1 

MW-4 

MW-1 

MW-8 

MW-6 

MW-4 

MW-6 

MW-4 

MW-4D 

MW-4D 

MW-2 

MW-4D 

MW-8 

MW-6 

MW-4D 

MW-7 

MW-7D 

MW-2 

MW-4 

MW-4 

MW-4D 
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TABl..£2-3 

HPl-1 IIPl-2 IIPl-3 llPl-4 111'2-1 llP2-2 IIP2-1 HPJ-I 
4/'l9194 4/29/94 4/3G'94 4/3G'94 S/1/94 Sfl/94 S/1/94 S/7/9. 

o_o; u 0.5 u 2 2 0.5 u 0.5 u o.su 
0.5 u 0.5 u 06 0.6 0.5 u 0.5 u o.su 
o.su 0.5 v 0.5 u 0.5 u 0.5 u 0.5 u o.su 
0.5 u o.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u o.sv 
su 12 2200 1000 E 860E 620 E 320 E 

o.sv 0.9 0.5 0.3 J 0.5 u 0.5 u 0.5 u 
o.su 0.5 u 0.5 u 0.5 v 0.5 u o.s u o.su 
o.sv 0.5 u o.s u 0.5 u o.s u 0.5 u O.SU 
o.su 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u o.su 

o.su 0.5 u o.su 0 . .5 u 0.5 u 0.5 u o.su 
su su su 2 J su su su 

o.su 0.5 u 0.5 u o.s u o.su 0.5 u o.su 
0.5 u o.su o.s u o.su o.su o.su 0.5 u 
o.s u 0.5 u o_o; u 0.5 u 0.5 u 0.5 u o.su 

o.su 0.3 J 0.5 u o.sv 0.5 u 0.5 u o.su 
o.su o.su o.su o.su 0.5 u o.su o.su 
0.5U o.s u o.su 0.5 u 0.5 u 0.5 u o.sv 
o.su 0.5 u 0.5 u 0.5 u 0.5 u O_"i U o.su 

o.su o.s u 0.5 u o.su o.su o.su o.su 
0.5 u 0.5 u 0 . .5 u 0 . .5 u 0 . .5 u 0.5 u 0.5 u 

su su su su su 5U su 
tduene o.su 0.5 u 0.5 u 0 . .5 u 0 . .5 u 0.5 u 0.5 u 
1ram.-1,3-dkhkcops: opeue o.su 0 . .5 u o.s u 0.5 u 0.5 u 0 . .5 u 0.5 u 
1,1,2 -lricbloroethiDC 0.5 u 0.5 u o.s u 0.5 lJ 0 . .5 u 0.5 u 0.5 u 
tetnc:bloroelbene 0.5 u 0 . .5 u 0.5 u o.su 0.5 u 0.5 u o.s u 
1,3-dic:hloroprop~ae 

su su 2 J 5U su su su 
0.5 u 0.5 v o.s u 0 . .5 u 0 . .5 v 0.5 v 0.5 v 

0.5 u o.su o.s v 0.5 u 0.5U 0.5 u Q_"i u 

0 . .5 u 0.5 v 0 . .5 u 0.5 u o.sv 0 . .5 u 0.5 u 
IU !U I U IU I U IU IU 

o.sv 0.5 u o.s u 0 . .5 u 0.5 u 0 . .5 u o.sv 

0 . .5 u 0.5 u 05V 0.5 u 0.5 u 0.5 u 0.5 v 
0.5 u 0 . .5 u o.s u 0 . .5 u 0.5 u 0 . .5 u o.sv 

U = 1hi1 iadicaleldte par-eta- wu aot detecled. 
J =The m.aa spectnam: iadic:ala theprac:ac:e of lbe cam.poaad, ...... , ulcal•ted coacatr•lim~ i1les1 than dae reporlillzlimit. 
E = 1be auoc:ialed coactelratiaa eKeedllhe c:alillr•ted eoac:mtnlioa r11111e ud il .. erefore ID estimated caremtraliaa.. 
CLP LOW = Medtod. for ., aadylis of low caaUDtratioa wala- fm- vd1tile {IMU&eable) orpaic com.poaads, ill U.S. EPA Coatract 
Labc::ntmy Proanm Stattmmt of Wort f« Low Coa.CCII.tratioa Wattl" Orpaic An.alylia. OUlJt.o, 1992 . 

0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.5 u 
33 

0.5 u 
0.5 u 
0.5 u 
o.su 

o.su 
su 

o.su 
• 0.5 u 

0.7 
0.5 u 
0.5 u 
o.s u 

o.su 
0.5 u 
su 
I 

0.5 u 
0.5 u 
0.5 u 

su 
o.s u 

0.5 u 

o.su 
IU 

o.s u 

o.s u 
0.5 u 

HP3-2 HP3-3 
S/719• 511194 

o.su 0.5 u 
o.su 0.5 u 
o.su 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 
110 89 
o.sv 0.3 I 
0.5 u 0.5 u 
o.su 0.5 v 
0.5 u 0.5 u 

o.su 0.5 u 
su su 

0.5 u 0.5 u 
8 13 

0.5U 0.5 u 

I 0.9 
o.su 0.5 u 
0.5U 0.5 u 
o.su o.su 

0.5U 0.5U 
0 . .5 u 0.5 u 
su su 
I 2 

0.5 u o.s u 
0.5V o.su 
o.su 0.5 u 

su su 
0.5 u o.su 

0.5 u o.sv 

0.5 u o.su 
IU 1U 

o.su o.s u 

o.su o.su 
0.5 u 0.5 u 

.... = Miaopallll pa liM. 
• -Metcalf a: Edcly,lllc.., 1995, Groall4hrata" Mcm:itaria& Prozram PIID few dlle Onaville Solveata Site ia Graaville, Obio, f« .. , Oraa.viDe Salveata Site PRP Gl'oap. 

~~ 

HN-1 HP4-2 

( S/119. S/119• 

su 2U 
su 2U 
su 2U 
su 2U 

su 2U 
120 990 E 

su 2U 
su 2U 
su 2U 
su 2U 

5U 2U 
sou 20U 

su 2U 
ao 33 
su 2U 

su 2U 
5U lU 

1 .. 44 
su 2U 

su 2U 
su 2U 

sou lOU 
su 2U 
su 2U 
su 2U 
su 2U 

sou lOU 
su 2U 

su 2U 
su 
su 2U 

IOU 4U 
su 2U 

su lU 
su 2U 
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TABU!2-l(~aed) 
ORPlLNDWATE!LSI\.MPLING RESULTS SUMMARY APRIL MAY 1994• 

ME11K>D EPA 524.2 EPA 524.2 EPA 524.2 EPA524.2 EPA 524.2 EPA524.2 EPA524.2 EPA524.2 EPAS24.2 EPAS24.2 EPAS24.2 
SI\.MPU! NUMBER HP4-l HN-4 111'5-2 IIPS-1 111'5-4 IIPti-1 IIPII-2 HPII-3 
DATE COLLF.Cft!D 514194 514'94 5fS'94 515/94 5/5/94 5/5/94 

.;, s;,~ .. 515/94 
UNIU ... ... ... . .. . .. 
c..p-• 
dicblorodiluoromeGiaue 
chlorometbaae o.s u 0.5 u 0.5 u 0.5 u 0.5 u 50U 05 u 
via)t chloride Q_'i u 0.7 0.5 u 0.5 u o.sv 50 u 0.5U 
h:mnometlane o.su 0.5 u 0.5 u 0.5 u 05 u sou 0.5 u 
cblorocthme 05U 0 . .5 u 0.5 u o.s u o.su 50U 05 u 
lriddoroDuoromethue 
1,1-diehloretb.eoe 05U 05 u 0.4 J o.su 0.5 u sou o.su 
acetone lOOE 50 360 E 480 E 240 E SIOO 28 
carboD disulfide 0.5 u 0.5 u 0.7 0.6 0.5 u 50 u 0.3 J 
methylate chloride 05 u 0.5 u o.s u 0.5 u 05U sou o.s u 
trlas-1.2 -dicbtoroetbene 05U o.su 1.8 08 0.5 u 50 u o.su 
1,1-dkhloroetbane 1.7 0.9 19 8.2 5.6 sou o.s u 
1.2-d:icbloropropane 
cis-1) -dichloroethene o.sv 0.3 J 56 27 18 sou o.su 
2-butaaoae 5U su 5U su su soou su 
trcmocblorometbane 
cblorofam 0.5 u 0.5 u 0.5 u 0.5 u 0.5 v sou 0.5 u 
1,1,1-lrichloroethane IS 9.S 34 14 8.8 sou 0.7 
carboll telnchloride 05U 05 u 0.5 u o.sv o.su sou 0 . .5 u 
1,1-dichlotopopeue .......... o.sv 0.2 J 0.5 u o.su o.su sou 0.5 u 
1.2-dicblorned:aaae o.su 0.5U o.su 0.5 u o.su sou o.su 
*icbloroetbene 23 13 31 10 5 50 u U.5U 
1,2-dichloropropoae 05 u 0.5 u 0.5 u 05 u 0.5 u 50U o.su 
ditrcuaom.elbane 
lrcmodichlorom.etbane o.su o.su 0~ u 0.5 u o.s u 50 u o~u 

cis-1.3 -dichloropropene osv osv o.su 0.5 u o.su 50U o.sv 
4-methyl-2-pe:atanone su su su 5U su 500U lU 
tdueoe o.su 0.2 J o.su 0.5 u 0 . .5 u sou 0.5U 
lrans-1.3 -dic::hloropropene o.s u 0.5 u 0.5 u 0.5 u 0.5 u 50 u 0.5U 
1.1.2 -rricbJoroetbiUle 05 u o.su 0.5 u 0.5U o.su sou o.su 
telrachloroelbene 05U 0.5 u 26 8.1 3.9 50U o.sv 
1,3-dichloropropane 
2-bexanone 5U su su su su 500 u su 
ditl:mtoebloromethane 05U o.s u O.l U 0.5 u o.su sou 05U 
1.2-dit.-omoe1haoe 
cblorobenuate 0.5 u 0.5U o_~ u 0.5 u o.sv sou 05 u 
I ,1,1.2 -letnlcbloroe1baoe 
ethylbeozeoe o.sv 0.5 u o.sv 0.5 u o.s u 50U 0.5 u 
m- &. p-xyleoe IU I U IU I U IU IOOU IU 
o-xylene 05U 0.5 u 0.5 u 0.5 u 0.5 u 50U o.su 
xyleaes (total) 
styrene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 50 u o.sv 
komo{oorm o.su 0.5 u 0.5 u 0.5 u 0.5 u 50 u 0.5 u 
isopropylbellzeae 
lromobem:eoe 
11.2.2· ..... 05U o.s u o.s u 05 u o.s u 50U o.s u 

Nolo: 
U = 11ai1 iadicatallbe parilllleler wu aot detected. 
J =Tile •au apec1naD iad:ic:atea lbepreat:IICC of lhe cm~~pmuul, .... thecalc::ulated c:CIIIcea1rdaa is leu lhaa the rep«tiaJlimil. 
B = The auor:iated cmtealtratic. aeeedJ lbe calikated cc.caa1raliaa raaze ud il therefare • aaim•led CCIIlCCDb"atioa. 

... 

CLP LOW = Medlod far die 1111alyli• of low CCIIIc:atralioa wat« far vd:atile (puzeahle) arpaic CCIIdpCIIUI ... ill U.S. EPA eo-tract 
l..aU•tmy .....,..._ Sbtc:an•t of Wed b Lmt o.c:mtratic. Wa\s Orpaie Aaaly.U, OLC0\.0, \991. 
aWJ = Mia'OpaBIIpetlihl'. 

05 u 
o.su 
o.s u 
o.su 

o.s u 
170 E 
0.5 u 
0.5 u 
o.s u 
0.5 u 

05U 
su 

o.s u 
0.8 
05U 

0.6 
o.su 
05U 
o.s u 

o.su 
o.su 
su 
o~u 
0.5 u 
o.su 
0.5 u 

su 
o~u 

o~u 

o.su 
IU 

o.s u 

05 u 
0.5 u 

0.5 u 

HPII-4 HFI-1 

s;,~ 51~ 

05 u 5U 
0.5 u 5U 
0.5 u 5U 
o.su 5U 

o.su su 
160 E 860 
o.su su 
0.5U su 
0.5U 5U 
05U 5U 

05U su 
su sou 

0.5 u 5U 
05 u 5U 
o_~u 5U 

05 u 5U 
o.su su 
0.5 u su 
0.5 u 5U 

o~u su 
o.su 5U 
su 50U 

o~u 5U 
o.su su 
0.5U 5U 
o.sv 5U 

su sou 
05U 

su 
o.su su 

5U 
05 u 5U 

IU 10 u 
05U 5U 

o.su 5U 
o.su su 

o.sv su 

• - Melcalf a Bdlly,ID.c.. 199S. Groaachrater MmitoriiiJ Proaram ftm for the Oraville SoiVI':DII Sic iD. Oraville, Ohio, for .. e Gnaville Solftllla Sile PRP Otaap. 

HFI-2 

s-.:4 

5U 
5U 
su 
5U 

su 
BOOE 

5U 
su 
su 
5U 

5U 
50U 

su 
su 
5U 

su 
su 
su 
5U 

5U 
su 

50U 
su 
lU 
su 
su 

50U 

su 
su 
su 
5U 

IOU 
5U 

su 
su 

su 

CLPLOW 
HPI-1 

s;,~4 

1.2 u 
1.2 u 
\.2U 
1.2 u 

1.2 u 
3600 E 

1.2 u 
1.2 u 
1.2 u 
1.2 u 

1.2 u 
12 u 

1.2 u 
50 
1.2 u 

s 
l.lU 
27 
1.2 u 

1.2 u 
12 u 
12U 

1.2 u 
1.2 u 
1.2 u 
21 

12U 
1.2 u 

1.2 u 

12U 
25U 
1.2 u 

1.2 u 
1.2 u 

1.2 U. 

• 
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SAMPLI! NUMBER HJ'II-2 HPB-3 111'9-2 111'9-3 111'9-4 IIPl0-1 IIPI0-2 HPI0-3 
DATB COLU!CI1!D S/'1'94 S/1!194 S'W94 S/1!194 S/1!194 S/1!194 S/1!194 S/'1'94 

0.5U 0.5 u o.su 0 . .5 u O . .'i U o.su o.s u 
o.su 0.5 u 0.5 u 0.5 u 0.5 u 0 . .5 u 0.5 u 
0.5U 0.5 u 0.5 u 0.5 u 0 . .5 u Q_'i u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u o.su 0 . .5 u 

1.1-dichloretheue o.sv 0.5 u 0 . .5 u 0.5 u O . .'iU 0.5 o.s u 
ac:etone lSOOE 900 E su 600 E l.'iOE 43 48 

disulfide o.su 0.5 u 0 . .5 u 0.5 u 0.3 J 0.5 u 0.5 u 
chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0 . .5 u 0 . .5 u 

o.su 0.5 u 0.5 u 0.5 u 0.5 u 2 I 
o.su 0.5 u 0.5 u n.su 0.5 u ' I 

2,2 -dic:bloropropaoe 
cis-1.2 -dichloroethe:ne 0.5 u 0.5 u 0.5 u 2 0.5 tJ 73 24 
2-butauone su su su su 5U su 5U 

o.su 0.5 u 0.5 u o.su 0.5 u 0.5 u 0.5 u 
53E 34 0.5 u 0.5 u 0.5 u 45 17 

0.5 u 0.5 u o.su 0.5 u 0.5 u 0 . .5 u 0.5U 

0.6 I 0.5 u 0.5 u 0 . .5 u 0.5 u 0.5 u 
0.5U 0.5 u o.su 0.5 u o.sv 0.5 u 0.5 u 
IS II 0 . .5 u o.sv o.sv 41 12 
o.sv 0.5 u 0.5 u O~'i U o.sv 0.5 u 0.5 u 

0.5 u 0.5 u o.su O.!i U 0.5 u 0.5 u o.sv 
o.su o.su 0.5 u 0.5 u 0.5 u 0.5 u o.su 
su su su su su 5U su 

o.su 0.5 u 0.5 u 0.5 u 0.5 ll o.su o.su 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 tJ 0.5 u 0.5 u 
0.5U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

9 5 0.5 u 0.5 u 0.5 u " 5 

su su su su su su su 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5U 0.5 u 

o.su 0.5U 0.5U O.!i U 0.5 u 0.5 u o.su 
1,1,1,2-telncbloroelbane 
ethyl benzene o.su 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0 . .5 u 

&. p-xyleoe IU I U I U IU 1 u IU I U 
a-xylene o.sv 0.5 u 0.5 u 0.5 v o.s v 0.5 u 0.5 u 
xylen" {tobl) 
•tyreste o.sv 0.5 u 0.5 u 0.5 u 0.5 u 0.5 v 0.5 u 
lranofonn 0.5 u 0.5 u 0.5U 0.5 u 0.5 u 0.5 u 0.5 u 

U = Tbis i:adicata lbe parameter was aot detecled. 
J =fie IDUI spc:c111ua iadicatea dle pt"t:lau:e of 'dte ampoud, bl.t the nlcalated C:ODtalltratiOil ia 1eu 1haa 1be npurliDJ timit. 
B ='the aaoc:i.atedCGIIc:ealralioa ea:eeds lbe c:alihrated coac:mtrati011 ranse ud it tba-efc:.e PI estimated cwc:eatratioa. 
a..P LOW =Method for lbe :malylis oflow coacealratioa water fc.- volatile (parse;~ We) orpa.ic c:ompamd.l, in U.S. EPA Coatract 
Labc.-aby ft'ozr- SlalaDCIII of Wort for Low Caacmtrati~;~~~ Wats- O..pa.ic Aaalyait, OLOJ1.0, 1992. 

•Ji\ = MiaotJ-Ipatittr. 

0.5 u 
0.5U 
0.5 u 
o.su 

0.5U 

• 0 . .5 u 
0.5 u 
0.8 

2 

19 
5U 

o.su 
12 

0.5 u 

0.5 u 
0.5 u 

9 
0.5 u 

0.5U 
0.5 u 
su 

o.su 
0.5 u 
0.5 u 
' 
su 

o.su 

0 . .5 u 

0.5 u 
!U 

0.5U 

0.5 u 
0.5 u 

HPI0-4 IIPII-1 
S/1!194 S/IWM 

o.su o.su 
o.su 0.5 u 
o.su o.s u 
o.su 0.5 u 

o.su 0 . .5 u 
160 E 0.5 u 
O.SU su 
0 . .5 u o.su 
0.4 J 0.5 u 

I o.su 

12 o.su 
5U 5U 

o.su o.su 
7 o.sv 

0.5 u o.su 

0.3 J 0.5 u 
o.su 0.5 u 

6 0.5 u 
o.sv 0.5 u 

o.su o.sv 
0.5U 0.5 u 
su 5U 

o.su o.su 
o.su 0.5 u 
0.5U 0.5 u 

2 0.5 u 

su su 
o.su 0.5 u 

o.su 0.5 u 

0.5U 0.5 u 
IU IU 

0.5V 0.5 u 

o.sv o.su 
0.5U 0.5V 

• -:- Melcalf 4 Bdllf,Jac: .. 1995, Gtou.dwala' MGiitorUs Prop-am. Plm f« .. e Gtuville Solveall Site ill Graaville, Ohio, [c. .. e Gruville Solw:all Site PRP Grcmp. 

~. ~. ___ _,/ 

HPJ.l-2 IIPII-3 
S/16'94 S/16'94 

IU 0.5 u 
IU 0.5 u 
IU 0.5 u 
IU 0.5 u 

IU 0.5 u 
140 73 

IU o.su 
IU 0.5 u 
IU 0.5 u 
2 0.5 u 

• 5 
IOU 5U 

IU o.su 
40 21 
IU 0.5 u 

IU o.sv 
IU 0.5 u 

47 24 
lU 0.5 u 

IU 0.5 u 
IU 0.5 u 

IOU 5U 
IU 0.5 u 
IU 0.5 u 
IU o.s u 

17 • 
IOU 5U 
IU 0.5 u 

IU 0.5 u 

IU 0.5 u 
2U IU 
IU 0.5 u 

IU 0.5 u 
IU 0.5 u 

• 
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MIITHOD EPAS24.2 
GROUNDWATER SAMPLING RESUI.TS SUMMARY APRR.-,_MA_X 1994• 

EPAS24.2 EPAS2U EPA 524.2 EPA S24.2 EPAS24.2 EPAS24.2 EPAS24.2 
SAMPLE NUMIII!R HPJ2-1 HP12-2 HP12-3 11Pl2-4 HPll-1 HPIJ-2 HPJ]-] HP14-60 

~~~ COLLI!CI1lD 51!~ 511<V94 51!~ 51!~94 511<V94 511<V94 511<V94 5119/94 ... ull 
Caapcud 

.... .... 
dicblorodiluoroalelhane o.su 0 . .5 u o_< u 0.5 u 0.5 u 0.5 u 05U 
chloromethane 0.5U 0.5 u 05U 0 . .5 u 0.5 u 0.5 u o.sv 
vinyl chloride o . .su 0.5 u 0.5 u 05 u 0.5 u 0.5 u 0 . .5U 
lranomelbane 0.50 0.5 u 0.5 u 0.5 u 0.5 u 0.5U 0.5 u 
chloroelbaae 0.5 u 0.5 u o .. 'i u o .. "i u 0.5 u 0.5 u 0.5 u 
.-ichloroDuoromethaue 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u O.l U o.sv 
1,1-dichloretheue 0.5 u 05U 0.5 u 0.5 u 0.5 u 05U 0.5U 
•cetone 
carbob disulfide 
metbyleae chloride o.sv 0.5 u o.sv 0.5 u 0.5 u O.l U 0 . .5 u 
trans -1,2 -dichl«oetbene 05U O_'i U 0.5 u 0.5 v 0.5 u 0.5 u o.sv 
1,1-clicllloroetb.ane 05U 0.5 u 0.5 u 0.5 u 0.5U 0.5 u 0.5 u 
2.2 -dichloropropaae 0.5 u 0.5 u 0.5 u 0.5 u o.sv 0.5 u 0.5 u 
cis -1.2 -dicbloroetbene o.s u 05U 0.5 u D~"i U o.sv 0 . .5 u 0.5 u 
2-lutaaone 
lrcmochlorometbme o.sv 05U o.sv 0.5 u o.sv 0.5 u 05U 
chloroform 05U o.sv 0.5 u o.sv o.sv 0.5 u 0 . .5 u 
l,t,l-.-ichloroethaae 05U o.s u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
carbon tetrachloride o.su 0.5 u 05 u o.s u 0.5 u 0.5 u 0.5 u 
1.1-d.iehloropropcae o.su 05U 0.5 u 0.5 u 0.5U 0.5 u 0.5 u - O.lU o~u 05U o.sv 0.5 u o.su o_~u 

1,2-dichloroedwle 05U O.l U o.su 0.5U o.sv o.sv o.s u 
tidaloroe1bene 05U 05U 0.5 u 0.5 u o.sv 0.5 u 05U 
1,2 -dkhloropraflOIIe 05U 05U 0.5 u o.su o.su O.lU O.lU 
dlii"ODODletbaae 05U o.s u o.su 0.5 u o.su o.su 05U 
tr<:modicblc:womdlsaae 0.5 u 0.5 u o.su 0~ u o.su 0.5U 05U 
cis -1.3 -dichiOI'Opfcpene 05U 0.5 u 0.5U 05U o.sv O.l U 05U 
4 -methyl-2-peataaone 
tdueae o.su o.s u o.su 0.5 u 0.5U 0.5 u 05U 
trans-1.3 -dic:bloropropene 0.5 u 0.5 u o.su 0.5 u 0.5 u 05U 05 u 
1,1.2-lrichloroetbane o.su 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u o.s u 
tetrachloroelhene 0.5 u 0.5 u o.sv 0.5 u 0.5 u 0.5 u 0.5 u 
1.3 -dlchloropropaae o.s u 05U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
2-bexuoae 
ditrcmocbloromethaoe 0.5 u o.su 0.5U 0.5 u o.sv 0.5 u o.sv 
1,2-dib"omoethJae 05 u 0.5 u O.lU 0.5 u 05U 0.5 u o.sv 
cblorobeo.zeoe O.lU 0.5 u 0.5U 0.5 u 0.5 u O.l U 0.50 
1,1,1.2-tetracbloroelhaoe 0.5 u 0.5 u o.sv 0.5 u 0.5 u 0.5 u 0.5U 
ethyl benzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u o.su 
m- &t p-K)'I.eae 
a-xylene 
><ylena (lolal) 05U 0.5U O.l U o.su 05U 0.5 u o.su 
•tyrme O.l U 0.5 u 0.5 u 0.5 u 0.5U 0.5 u 0.5 u 
tranoform o.su o_'i u 0.5 u 0.5 u O.lU 0.5 u 0.5 u 
iJopropylbeatene 05U o.s u O.lU 0.5 u O.lU 0.5 u 0.5U 
trm~obeazene o.s u 0.5 u 0.5 u 0.5 u o.su 0.5 u o.s u 
1.1.2.2-tetracbloroelhane 05U 0.5 u 0.5 u o.s u 0.5 u 0.5 u o.sv 
1.2,]-trichloropropaae O.lU 0.5 u 05 u 0.5 u O.l U 0.5 u 0.5U 

n-propylbeatene 0.5 u o.su 0.5 u 0.5 u o.su osu 0.5 u 
I !~c~:~o~~:eoe 05U 0.5 u o;~ 0.5 u 05 u o.s u 05U 

-ch orot o~s u 05_U O.l O.l U O< U o<u 05U 
Note: 
U = T'laiJ iDdicalellhe parlllllettr Wlil aol detecled. 
J = The •aa .,ectnaa indica lei tb prcsmee of lhe CCIIIIpolllld, llu.l the calc:alated c:cJIICe8•atiUD is leu lllu. dte rqMJrtia&limit. 

B = n.e auodatcd cmtc:mtrali.m~ CEOedllhe c:dkated coaecat ... liaa r.ce and ialhtl"efare u. estim:aled caau:atratic.. 

... 

CLP LOW = Mellod for tie •UfJi• of low c:mcealralioa walt!" for vda1ile (par1eahle) «paic c:ompoa~~4a. ia U.S. EPA Coatr~ 

Laboralt' ··op11111 Slat~mmt oiWOI"k fOI" Low C..cmtratioa Water Orpaic AD.alysia. OUDl.O, 1992 

•rll =' •• ,...liter. 

o.su 
05U 
o.sv 
o.sv 
o.sv 
0.5U 

9 

o.sv 
0.5 u 
0.5 u 
05U 
o.s u 

O.lU 
O.l U 
o~u 

o.su 
o.su 
0.5 u 
05U 
0.5 u 
05U 
0.5 u 
05U 
05U 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

o.su 
0.5 u 
05U 
0.5 u 
05U 

0.5U 
0.5 u 
O.l U 
O.l U 
05U 
0.5 u 
0.5 u 
05U 
05U 
0.5 u 

CLPLaor CLPLaor 
HPJ] HPJ4 

51!'!.94 5l!'fr 

IU IU 
IU IU 
IU IU 
1U IU 

IU IU 
su su 
IU IU 
2U 2U 
IU IU 
IU IU 

IU IU 
5U su 

IU IU 
IU IU 
IU IU 

IU IU 
IU IU 
IU 05 J 
IU IU 

IU IU 
IU IU 
su lU 
IU IU 
IU IU 
IU IU 
IU IU 

lU lU 
IU IU 

IU IU 

IU IU 

IU IU 
IU IU 
IU IU 

IU IU 

• - Met.... Jt. Eddy. IDe.. 1995. Oroaadwaler Moaitorill1 PrCW"am Plm fOI" lbe GrmviUe SoiYmts Sile .anille, Ohio, for tile Oraaville SaiYalll Site PRP O..oap. 

CLPLaor 
HPJS 

51!~ 

IU 
IU 
IU 
IU 

IU 
su 
IU 
2U 
IU 
IU 

IU 
5U 

IU 
IU 
IU 

IU 
IU 
IU 
IU 

IU 
lU 
lU 
IU 
IU 
IU 
IU 

lU 
IU 

IU 

IU 

IU 
IU 
IU 

IU 
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v 
SAMPLH NUMBER 
DATE COLLilCTBD 

IIP12-1 IIP12-2 IIP12-3 IIP12-4 IIPI3-I IIPll-2 IIPll-3 HPlt-60 
S/14194 S/14/94 S/14194 S/14194 S/14/94 S/14/94 S/14194 S/19194 

sec-bulylbenzene 
1.3-dicblorobmzeoe 

o.su 
o.su 
0.5 u 
o.su 
0.5 u 
o.su 
o.su 
o.s u 
o.su 
0.5 u 
o.s u 
o.su 

U = 'Itia i:adicalea dae p•illlleta' wasaot detected. 

0.5 u ~ 0.5 u 
o.su 0.5 u 
0.5U 0.5 u 
0.5 u o.s u 
o . .su 0.5 u 
0.5 u 0.5 u 
0.5 u o.s u 
o.s u o.s u 
0.5 u 0.5 u 
o.s u 0.5 u 
0.5 u 0.5 u 
o.s u 0.5 u 

0.5 v 0.5 u 0.5 u o.su 
0 . .5 u 0.5 u 0.5 u o.su 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u o.sv 
0 . .5 u o.s u o.s u o.su 
0.5 u 0.5 u o . .s u o.sv 
0.5 u 0.5 u 0.5 u o.su 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 v 0.5 u o.su 
o.su 0.5 u 0.5 u 0.5 u 

J = The m.ua speetn-. iatlicates .. e ,_.eiCIIce of die ecmpoud, bat the taladaled c:aact:~~tralioa ialeu tb.u lbe repartinzlimit. 
R =The aAOCiatedCOIICCII•atiG:~. a:cocc1t lbe calillrated cooec::atratic. tD&e ud ialb«efore .. estilaa&ed coaceatrati011. 
CLP LOW = Medaod far lbe aalylia ofltJW ec.acaatratiOD watm for volltile(puaeahle) orpaic campou.ds. ill U.S. EPA Coatract 
Labcnlory Prosr- Sbtaacat of WCII"k f• Low Cuacm&r•tioa W•tu Orpaic Aaalylis, OUDI.O. 1992. 
•rfl = Mic:rOJ:J .... p«liter. 

o.sv 
0.5 u 
o . .su 
o.su 
o.su 
0.5 u 
0.5 u 
o.s u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

HPil HP14 
S/19194 S/19194 

IU IU 
IU IU 

lU IU 

lU lU 

• - Melalf a. Eddy. IDe.. 1995. Grmm.._tu Mmilcrial Pro•am PI• far .. e GnaviUe Solw.:eb Site bl GruWie. Ohio. few dte Gruville Solw:ets Site PRP GrGDp. 
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HP15 
S/19194 

IU 
IU 

IU 

IU 
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the impacted plume of groundwater and to verify the performance of the groundwater extraction and 

treatment system. Thirteen new monitoring wells and two piezometers were installed at the site during 

December 1995 and January 1996. Drilling, monitoring well installation, and construction procedures 

were presented in the Monitoring Well Installation Report (1996). A routine groundwater quality 

sampling and water level monitoring program were implemented based on the Groundwater Monitoring 

Program Plan (1995). 

Following the installation of the monitoring wells and approval by the U.S. EPA of the Quality Assurance 

Project Plan (QAPP, 1996), 26 monitoring wells were sampled and groundwater was analyzed as 

required. Analytical results are presented in the Monitoring Well Installation Report (1996). 

The Monitoring Well Installation Report (1996) presents potentiometric surface maps of the Site. In most 

of the buried valley aquifer, the groundwater is under confining pressure created by overlying clay-rich 

soils. Water levels in most wells drilled in the aquifer rise to levels of I 0 to 20 feet below the ground 

surface. 

Despite minor seasonal fluctuations in the potentiometric surface three distinct zones of pumping (EW -I, 

EW-2 and the Village of Granville wellfield) are present on each of the above-referenced potentiometric 

maps. Groundwater divides are evident between each zone of pumping. 

Raccoon Creek appears to be largely isolated from the aquifer. This information is based on data 

obtained from pumping tests which indicated that the Creek does not interact significantly with the aquifer 

under pumping conditions (Removal Action Aquifer Pumping Test Report, 1995). If interaction were 

present between the Creek and aquifer, the Creek would be a losing stream through the area of the Site 

based upon relative water levels (Monitoring Well Installation Report, 1996). Water added to the aquifer 

from the stream would tend to diminish the effects of the Village of Granville wells on the aquifer 

beneath the Site. 

Within the aquifer, the vertical hydraulic gradients can be estimated from the new deep monitoring well 

GSS-MW3D and the paired shallow well GSS-MW3. On October II, 1996, the groundwater elevations 

measured in GSS-MW3 (screened from 872 to 882 feet) and GSS-MW3D (screened from 811 to 831 feet) 

were 896.31 and 896.22, respectively. Thus, a downward vertical head of 0.09 feet was present between 

GSS-MW3 and GSS-MW3D on October II, 1996. 
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Analytical results of the sampling events are presented in the Monitoring Well Installation Report 

(September 1996), and are summarized in Table 2-4. 

Impact to groundwater and soil is currently being addressed by the GSS PRP Group with a pump and 

treat remediation system which has been in operation since December, 1994. The system has contained 

the groundwater contaminant plume, preventing further migration toward the Village of Granville 

well field and reducing the size and mass of the contaminant plume. Moreover, compounds leaching from 

the soil have been captured by the on-site extraction well, EW-2. 

Two groundwater samples were collected from monitoring well MW-5 and municipal production well 

PW-2 and analyzed them for conventional water quality parameters. Results for these sample were used 

in the design of the extraction and treatment system. Results of the analysis are summarized in Table 2-5. 

The groundwater samples collected from these wells were considered representative of the water quality 

at the Site (MW-5) and the municipal wellfield (PW-2). 

Analytical results of groundwater samples collected from MW-5 and PW-2 indicated hardness levels of 

450 mgll and 410 mg/1, respectively. Water containing hardness greater than 250 mg/1 may cause scaling 

in some treatment processes. Suspended solids levels of 4. 7 mgll and 7 mg/1 were reported in the water 

samples collected from MW-5 and PW-2, respectively. Generally, suspended solids concentrations below 

25 mg/1 do not require pre-treatment in most treatment processes. Total dissolved solids in water samples 

collected from MW-5 and PW-2 were 750 mgll and 510 mg/1, respectively. Concentrations above 100 

mgll normally require pre-treatment in most treatment processes. 

Other water quality parameters measured were pH and iron concentrations. Iron concentrations in 

groundwater collected at MW-5 and PW-2 were 92 !Lgll and I ,300 !Lgll, respectively. The pH levels at 

both locations were slightly above neutral. Water from MW-5 had a pH level of 7.1 Standard Units 

(S.U.) and water from PW-2 had a pH level of 7.2 S.U. 

2.3.2 Nature and Extent of Soil Contamination 

Soil data have been collected at the Site on three separate occasions. The Ohio EPA conducted 

investigations between 1990 and 1993. The GSS PRP Group undertook investigations in the beginning 

·.I of 1994 and again in the beginning of 1996. The results of each of these efforts are discussed below. 
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1,1,1- trichloroethane 

1,1-dichlorocthene 

1.1-dichlorocthane 

S/13/96 

4SO] 
su 
su 
su 
su 

1.2,3-trichlorobenzene NA 
1.2.4-trichlorobenzene NA 

1.2-dichlorobenzene 
1.2-dichloroethane 
1 :Z-d;chloroethene(total) 
1;1.-dichloropropane 
1,4-dichlorobenzene 

bromomethane 

carbon disulfide 
carbon tetrachloride 
chlorobenzene 

chloroethane 
chloroethene 
chloroform 
chloromethane 

,,~, cis-1;1.-dichloroethene 

cis-1.3- dichloropropene 
dibromochloromethane 
ethylbenzene 
methylene chloride 
m- & p-xylene 
a-xylene 
styrene 

tetrachloroethene 
toluene 
total xylenes 

trans -1:2- dichloroethene 

trans-1.3-dichloropropen~ 

trichloroethene 

trichlorofluoromethane 
vin I chloride 

NOTE: 

""'---. ... -
(•)- Duplic:ate ofiiW-1 mJ. 1130191 

NA 
5U 

NA 
su 

NA 
sou 
sou 
sou 
sou 
su 
su 
su 
su 
su 
5U 
su 
5U 

NA 
5U 
su 
su 
su 
su 
su 
su 

NA 
NA 

5U 
74 
5U 
5U 
5U 
su 

230 

NA 
5U 

518/96 

NS 
NS 
NS 
NS 
NS 

NS 

NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 

TABLB2-4 

518/96 

3SO 
17U 
17 u 
17 u 
17 u 

17 u 

17U 

170 u 
170 u 
170 u 
170 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17U 
17 u 
17 u 

17 u 
17 u 

250 

17 u 
17U 
17 u 
17U 

17 u 
430 
17U 
17U 

17 u 
17 u 

S90 

17 u 

518196 

NS 
NS 
NS 
NS 
NS 

NS 

NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 

518196 

110 
8U 
8U 
8U 

27 

8U 

8U 

84 u 
84 u 
84U 
84 u 
8U 
8U 
8U 
8U 
8U 
su 
su 
su 

8U 
8U 

ISO 

8U 
8U 
BU 
8U 

BU 

110 
8U 
8U 
8U 
8U 

280 

11 

5/8/96 

0.5 u 
0.5 u 
0.5 u 
o.s u 
0.5 u 

0.5 u 

0.5 u 

su 
su 
5U 
5U 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

s 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
o.s u 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

o.s u 

J - 'lbc IUD lpCICUUIIl iDclicalm .. pracacc of tbe CCIIIIJIGIIIld. bat c:alc:ulalal raub. il k:u tlwl the method qJCCi6cd rc:poniD& limiL 

., 

U - ThD iDdicalca tbc .-ramecc:r wu DOt cleaected.. 

NA- NotADa}Jzed 

ND - Not Dctcctcd 

NS- NotSamplcd 

• - Mdclllf A: BddJ, ~ 1996. MoaitoriDJ WeD lnpfelh(k- Report for' the GmMDc Solftml Silc iD G1aD'fi1lc. Ohio. 

) for the GnllYiBc Salw::ata Silc PRP Groap. 
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5/13/96 

0.7 
0.5 u 
0.5 u 
o.s u 
0.5 u 

0.5 u 

0.5 u 

5U 
su 
su 
su 

o.s u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
o.s u 
0.5 u 

0.5 u 

5/13/96 

0.8 
0.5 u 
0.5 u 
o.s u 
0.5 u 

0.5 u 

0.5 u 

5U 
5U 
su 
su 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
o.s u 
0.5 u 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.5 u 



' 
TABLE 2-4 (Coutiuuod) 

GROUNDWATER SAMPUNG RESULTS SUMMARY- 1996" 

I Sample Number MW-6 MW-6D MW-7 MW-m MW-8 MW-8D 

_. ,.,,'\ Date CoUcctcd S/8196 S/14/96 S/13/96 S/8/96 S/9/96 S/14/96 

, Units aRII aRII ,.oil aRII """ 
,.,. 

·>"' Paramctcn 

1,1,1-tricbloroethane 380 0.5 u o.s u 0.5 u IU 0.5 u 
l,l;l.;J.- tetrachloroethane IOU 0.5 u 0.5 u 0.5 u IU 0.5 u 
1,1 .).-trichloroethane 10 u 0.5 u 0.5 u 0.5 u IU 0.5 u 
1,1-dichloroethene 10 u 0.5 u 0.5 u 0.5 u 5 0.5 u 
1,1-dichloroethane 10 u 0.5 u 0.5 u 0.5 u 3 0.5 u 
1.2.3- trichlorobenzene 

1 ,2,4- trichlorobenzene 

1;2. -dichlorobenzene 

lJ. -dicbloroethanc IOU 0.5 u 0.5 u 0.5 u IU 0.5 u 
I :Z-dichloroethene(total) 

1;.-d.ichloropropane 10 u 0.5 u 0.5 u 0.5 u IU 0.5 u 
1,4-dichlorobenzene 

2-butanone 100 u 5U 5U 5U 14 5U 

2-hexanone 100 u 5U 5U 5U 13 u 5U 

4-methyl-2-pentanone 100 u 5U 5U 5U 13 u 5U 

acetone 100 u 5U 5U 5U 13 u 5U 

Denzene 10 u 0.5 u 0.5 u 0.5 u IU 0.5 u 
bromodichloromcthane 10 u 0.5 u 0.5 u 0.5 u I U 0.5 u 
bromoform IOU 0.5 u 0.5 u 0.5 u IU 0.5 u 
bromomethane 10 u 0.5 u 0.5 u 0.5 u IU 0.5 u 
carbon disulfide 10 u 0.5 u 0.5 u 0.5 u IU 0.5 u 
carbon tetrachloride IOU 0.5 u 0.5 u 0.5 u I U 0.5 u 
chlorobcnzene IOU 0.5 u ... 0.5 u 0.5 u I U 0.5 u 

}hloroethane IOU 0.5 u 0.5 u 0.5 u IU 0.5 u 
' chlorocthcne 

chloroform 10 u 0.5 u 0.5 u 5 I U 0.5 u 
chloromethane IOU 0.5 u 0.5 u 0.5 u I U 0.5 u 
cis -1.2- dichloroethene IOU 0.5 u 0.5 u 0.5 u 48 0.5 u 
cis - 1.3-dichloroprope ne IOU 0.5 u 0.5 u 0.5 u I U 0.5 u 
dibromochloromethane 10 u 0.5 u 0.5 u 0.5 u I U 0.5 u 
ethylbenzene 10 u 0.5 u 0.5 u 0.5 u IU 0.5 u 
methylene chloride IOU 0.5 u 0.5 u 0.5 u I U 0.5 u 
n- & p-xylene 

~ 
a-xylene 

styrene 10 u 0.5 u 0.5 u 0.5 u I U 0.5 u 
tetrachloroethene IOU 0.5 u 0.5 u 0.5 u I U 0.5 u 
toluene IOU 0.5 u 0.5 u 0.5 u I U 0.5 u 
total xylenes 10 u 0.5 u 0.5 u 0.5 u IU 0.5 u 
trans -12 -dichloroethene 10 u 0.5 u 0.5 u 0.5 u 4 0.5 u 
trans -1.3- dichloropropen1 10 u 0.5 u 0.5 u 0.5 u I U 0.5 u 
trichloroethene 78 0.4 J 0.5 u 0.5 u IU 0.5 u 
trichlorofluorornethane 

vinyl chloride lOU 0.5 u 0.5 u 0.5 u IU 0.5 u 
NOTE: 

p«fl--.... -
(")- ......... oC>IW-1 ... l/lQ/91 

J- The .... spec:lniiD iDdicatcllbc preiCIICO aC tbo OW4 11 d bat c:alculllted remit il kill than the method IJHICified n:pcniDc Umlt. 

~-== ..... ----
~. - Not JJrdciCCed 

NS - Not Salllpled 

·- Me&calf .1: Bddy.lrlc.. 1996. MoldloriDJ Wc:D "'•"••im ltcport for tbe 0ruv111e So1w:ab Site iD GunvUic. Ohio. 

for the GrmmJie Sohmu Slle PRPGroup. 
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imn:'E 2-4 

Method EPA 524.2 EPA 524.2 
GROUNDWATBR SAMPLING RBSULTS SUMMARY 1996° 
EPA 524.2 EPA 524.2 EPA 524.2 EPA 524.2 EPA 524.2 EPA524.2 

Sample Number GSS-MW1 GSS-MW2 GSS-MWJ GSS-MWlD GSS-MW4 GSS-MWS GSS-MWS(a) GSS-MW6 
Date Collected 5/9/96 ~~i6 5/13/96 s~~~ 51~~~ u.; .. uo/1 uoll 

5/9/96 
""'I 

Puametcn 
1,1,1-trichloroethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
I,I:ZJ.-tet111Chloroethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,1)-trichloroethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,1-dichloroetbene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,1-diehloroethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1.2.3- tricblorobenzene 
1 .2.4- tricblorobenzenc 
IJ.-diehlorobell2ene 
1 :z-dichloroethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
I :J.-diehloroethcne( total) 
I;J.-diehloropropane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,4-dichlorobenzene 
2-butanone 7l 5U 5U 5U su su 
2-hexanone 10 u 5U 5U 5U 5U 5U 
4-methyl-2-pentanone IOU 5U 5U 5U 5U 5U 
acetone IOU 5U 5U 5U 5U 5U 
benzene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
brotnodichloromethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
bromo(orm I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
bromomelhane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
carbon disulfide I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
carbon tetrachloride I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
chlorobenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
chloroethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
chloroethene 
chloroform I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
chloromethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
cis-1.2-dichloroethene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
cis -1.3-dichloropropene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
dibromochloromethane I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
ethylbenzene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
methylene chloride I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m- & p-xylene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
o-xylene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
styrene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
tetrachloroethene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
toluene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
total xylencs 0.5 u 0.5 u 
trans -1;1.-dichloroethene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trans- 1.3 - dichloropropeo I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trichloroethene I U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
tricblorofiuoromethane 
vinvl chloriru;. I U 0.5 u 0.5 u o.s u 0.5 u 0.5 u 
NU"Jjj.: 

,.n--... -<•> - Daplicde oiiiW-1 Oil 1J'3(Wt 
I - The muaspoctna. iDdicatca the pre&eDICC. olthe cga-paww~. but calculated raull il less thaD the method specif"led n::portilllfimiL 

u - 1bil bllcab:a the puuac:lc:l' ... DOt detected. 
HA - Nac ADalplld 
ND - Not Detected. 
NS- 1'1-~ 
• - · f & Bddf~ Ia:.. 1"' Umitotla& WeD IDitaDatkD Report for the GruwiUC Solveall Site: iD Grar 'lhio. 

fo. lUirillc Soht:ab Site PRP Group. 

5/9/96 5~~:.6 
•"'I 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 

0.5 u 0.5 u 

5U 5U 
5U 5U 
5U 5U 
5U 5U 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
o.s u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
o.s u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 

EPA524.2 EPA 524.2 
GSS-MW7 GSS-MW8 

5/13/96 5~:6 uoll 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 

0.5 u 0.5 u 

5U 5U 
5U su 
5U 5U 
5U 5U 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 0.5 u 
0.5 u o.s u 
0.5 u 0.5 u 

0.5 u o.s u 

• 



T Ail'tl! 2-4 

Method 
GROUNDWATER SAMPLING RESULTS SUMMAR 1996' y 

EPA524.2 EPA 524.2 EPA 524.2 EPA 524.2 EPA 524.2 EPA S24.2 
Sample Number GSS-MW9 GSS-MWIO GSS-MWII GSS-MW12 GSS-MW13 GSS-MWI4 
Dale Collected 5/9/96 5/9/96 5/13/96 5/8196 5/8196 5/9/96 

IHuill u/1 ur/1 uri I uo/1 ;...,1 ·"'I 
Paramcten 
1,1,1- trichloroethane 0.5 u 0.5 u 4U 0.5 u 05 u 0.5 u 
I,I;J.;l-lelrachloroelhane 0.5 u 0.5 u 05 u 0.5 u 0.5 u 0.5 u 
1,1 ;l-trichloroethane 0.5 u 05 u 0.5 u 0.5 u 05 u 0.5 u 
1.1-dicbloroethene 0.5 u 05 u 0.5 u 0.5 u 0.5 u 0.5 u 
1.1-dichloroethane 0.5 u 0.5 u 0.5 u 05 u 0.5 u 0.5 u 
1,2,3- trichlorobenzene 
1.2,4-trichlorobenzene 
1;2-dichlorobenzene 
1,2-dichloroethanc 0.5 u 0.5 u 
I ;l-dichloroelhene( lola!) 

0.5 u 0.5 u 05 u 0.5 u 

1;2-dichloropropane 0.5 u 0.5 u 0.5 u 0.5U 0.5 u 0.5 u 
1,4-dichlorobenzene 
2-butanonc 5U 5U 5U 5U 5U 5U 
2-hexanone 5U 5U 5U 5U 5U 5U 
4-rnethyl-2-pentanonc 5U 5U 5U 5U 5U 5U 
acetone 5U 5U 5U 5U 5U 5U 
benzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
bromodichloromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
bromoform 0.5 u o.s u 05 u 0.5 u 0.5 u 0.5 u 
bromomethane 0.5 u 0.5 u 0.5 u 0.5 u 05 u 0.5 u 
carbon disulfide 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
carbon tetrachloride 0.5 u 05 u 0.5 u 05 u 0.5 u 0.5 u 
ch1orobt.nzcne 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
chloroethanc 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
chloroethene 
chlorororm 0.5 u 0.5 u 05 u 0.5 u 0.5 u 0.5 u 
chloromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
cis-1.2-dichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
cis -1,3 -dichloropropene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
dibromochloromethane 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
ethylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 05 u 0.5 u 
methylene chloride 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m- &. p-xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
a-xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
styrene 0.5 u 0.5 u 0.5 u 05 u 05 u 0.5 u 
tetrachloroetbene 0.5 u 0.5 u 0.5 u 05 u 0.5 u 0.5 u 
toluene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
total xylenes 
trans-1.).-dichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trans-1 ,3 -dicbloroproper~~ 05 u 0.5 u 0.5 u 05 u 0.5 u 0.5 u 
trichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
trichl:~~~oromethane 
vinvl c ide 0.5 u 0.5 u 0.5 lJ 0.5 u 0.5 u 0.5 u 
NU"lb: 
1«11- -... ..... per liter 
(•)- Dupticale at'IIW-1 011 113Q'9t 

J - 'lbc maalpCClna lad.lcata the praea::c f:Athc ccapwud. but ak:ulatcd result it leu thUl the methocl~peelfJCd rcportilll:limlt. 
U - Thia iadicates tbe puamctcrwu DOt detected. 
NA - Nat Au..,._ 
ND - Nat Dctectcd 
NS - Hoc Suapled 
• - Metcalf A. Bdd.J.IIIc .. 1996. MmitoriDJ WeD Jltllallatia:l Report for the Graavtlle Solveats Site ill Gn.arille. Ohio. 

tor tbc Gnariiie Solvc:ab Site PRP Group. 
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Bicarbonate, HC03 

TABLE 2-5 
GROUNDWATER QUALITY DATA 

300 mg/1 

Biological Oxygen Demand Std M-5210B2 <2.2 mg/1 

Calcium 215.1 1 93,000 ~-tg/1 

Chemical Oxygen Demand 410.41 <20 mg/1 

Chloride Std M-4500-Cl B2 62 mg/1 

Conductivity Std M-2510B2 820 ~-tmhos/cm 

Hardness 130.21 410 mg/1 

Iron 236.1 1 1,300 ~-tg/1 

Manganese 243.1 1 130 ~-tg/1 

Nitrate 353.21 0.03 mg/1 

pH 150.1 1 7.2 S.U. 

Sulfate 375.41 58 mg/1 

Suspended Solids 160.21 7 mg/1 

Total Alkalinity Std M-2320B2 300 mg/1 

Total Dissolved Solids 160.1 1 510 mg/1 

Total Organic Carbon 415.1 1 8.3 mg/1 

340 mg/1 

<2.2 mg/1 

110,000 ~-tgll 

<20 mg/1 

110 mg/1 

1 , 100 ~-tmhos/ em 

450 mg/1 

92 ~-tg/1 

< 10 ~-tg/1 

3 mg/1 

7.1 S.U. 

50 mg/1 

4.7 mg/1 

340 mg/1 

750 mg/1 

8.9 mg/1 

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983. 

Standard Methods for the Examination of Water and Wastewater, 17th Edition, 1989. 
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2.3.2.1 Soil Data from 1990 to 1993 

Complete documentation of the soil boring program and of drilling and installation of MW -1, MW -2, 

MW-3, and MW-4 by the Ohio EPA is unavailable. The Ohio EPA's well logs were not filed with the 

Ohio Department of Natural Resources (ODNR) and have not been provided in public documents. The 

findings reported below are based on the analytical results provided as referenced. 

During June 1991, Compliance Solutions, Inc., was retained by the Ohio EPA to install five groundwater 

monitoring wells. Compliance Solutions (1992) reported that monitoring wells MW-4D, MW-5, MW-7 

and MW-7D were installed between June 26 and June 28, 1991. Monitoring well MW-6 was installed 

in October, 1991. These wells reportedly were installed using 4.5" hollow stem augers and continuous 

split-spoon samples were collected for each well. During the installations of monitoring wells MW-2D, 

MW-4D2, MW-6D, MW-8, MW-8D, and MW-P1 in May of 1992 (Compliance Solutions, 1993), soil 

samples were collected from the surface down to approximately forty feet below ground surface. The 

soil samples reportedly were collected using a split-spoon sampler. The samples were sent to an Ohio 

EPA contract laboratory and analyzed for VOCs. Total VOC concentrations were detected as high as 

2,490 f'g/kg in a soil sample collected from MW-P1 at three feet below ground surface. Results of the 

investigation are summarized in Table 2-6. 

2.3.2.2 Soil Data from April and May 1994 

During April and May, 1994, additional soil investigations were conducted by M&E to further define the 

extent of the impacted soils at the Site (Work Plan for the Removal Action, 1995). Soil samples were 

collected at two-foot depth intervals using a Geoprobe® soil sampler until the groundwater table was 

encountered. Soil samples were also collected using two-foot, split-spoon samplers at locations where 

groundwater was to be collected using the Hydropunch®. Results of the analysis from the laboratory are 

summarized in Table 2-7 below. 

2.3.2.3 Soil Data from April 1996 to Present 

Pursuant to the requirements of the AOC and the Design Technical Memorandum for the Remediation of 

Impacted Soils (DTM) which was approved by U.S. EPA in February 1996, an investigation was 

implemented in April !996 to obtain physical and chemical soil data to evaluate treatment technologies 

Engineering Evaluation/Cost Analysis 
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TABLE 2-6 
SOIL SAMPLING RESULTS SUMMARY 1990-1993* 

benzene 3,800 NW Comer of Warehouse Building 

ethylbenzene 87,700 NW Comer of Warehouse Building 

cis-1 ,2-dichloroethene 3,630 NW Corner of Warehouse Building 

methylene chloride 10,800 NW Comer of Warehouse Building 

tetrachloroethene 204,000 NW Comer of Warehouse Building 

toluene 160,600 NW Comer of Warehouse 

total xy lenes 297,300 NW Corner of Warehouse Building 

trichloroethene 202,300 NW Corner of Warehouse Building 

I, 1-dichloroethane !53 Pit in Limehouse 

1,1-dichloroethene 124 Pit in Limehouse 

1, 1, !-trichloroethane 242,900 NW Comer of Warehouse Building 

U.S. EPA, 1993, Screening Site Inspection Site Evaluation - Granville Solvents, Inc. by 
PRC Environmental Management, Inc. 
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TABLE 2-7 
SOIL SAMPLING RESULTS SUMMARY APRIL-MAY 1994* 

Date Collected 5/1/94 5/2/94 5/2/94 5/2/94 5/2/94 
sams,le Number S8-10 SS-15 SS-19 SS-20 SS-30 
Del' (Feet) 4-6 6-8 12-14 

"~ 
20-22 

UnitS 1'21'1<2 1'2ik2 ...l!l:_~ 1'21k2 

Compound 
chloromethane 12 u 13 u 12 u 12 u 62 
vinyl chloride 12 u 13 u 12 u 12 u 62 
bromomethane 12 u 13 u 12 u 12 u 62 
chloroethane 12 u 13 u 12 u 12 u 62 
1,1-dichloroethene 6 u 6 u 6 u 6 u 13 
acetone 12 u 32 u 12 u 12 u 62 
carbon disulfide 6 u 6 u 6 u 6 u 31 
methylene chloride 6 u 6 u 6 u 6 u 31 
trans-! ,2-dichloroethene 6 u 6 u 6 u 6 u 31 
1,1-dichloroethene 6 u 6 u 6 u 6 u 31 
cis-1,2-dichloroethene 6 u 6 u 6 u 6 u 31 
2-butanone 12 u 5 J 12 u 12 u 62 
chloroform 6 u 6 u 6 u 6 u 31 
1, 1,1-trichloroeth:ane 6 u 6 u 6 u 6 u 200 
carbon tetrachloride 6 u 6 u 6 u 6 u 31 
benzene 6 u 6 u 6 u 6 u 31 
1,2-dichloroethane 6 u 6 u 6 u 6 u 31 
trichloroethene 6 u 6 u l J 6 u 1300 
1,2-dichloropropane 6 u 6 u 6 u 6 u 31 
bromodichloromethane 6 u 6 u 6 u 6 u 31 
cis-1 ,3-dichloropropene 6 u 6 u 6 u 6 u 31 
4-methyl-2-pentanone 12 u 13 u 12 u 12 u 62 
toluene 6 u 6 u 6 u 6 u 31 
trans-1,3-dichloropropene 6 u 6 u 6 u 6 u 31 
1,1,2-trichloroethane 6 J 6 u 6 u 6 u 31 
tetrachloroethene 5 u 6 u 2 J 6 u 230 
2-hexanone 12 u 13 u 12 u 12 u 62 
dibromochloromethane 6 u 6 u 6 u 6 u 31 
chlorobenzene 6 u 6 u 6 u 6 u 31 
ethylbenzene 6 u 6 u 6 u 6 u 31 
m- & p-xylene 12 u 13 u 12 u 12 u 62 
a-xylene 6 u 6 u 6 u 6 u 31 
styrene 6 u 6 u 6 u 6 u 31 
bromoform 6 u 6 u 6 u 6 u 31 
1,1,2,2-tetrachloroethane 6 6 u 6 u 6 u 31 

Note: 
U- Not Detected. The number represents the method detection limit. 
J -
E
l'g/Kg -

513/94 5/3/94 
S8-31 SS-39 

!~! 20-22 
_gikz 

u 12 u 1400 
u 12 u 1400 
u 12 u 1400 
u 12 u 1400 
J 6 u 700 
u 12 u 1400 
u 6 u 700 
u 6 u 700 
u 6 u 700 
u 6 u 700 
u 6 u 700 
u 12 u 1400 
u 6 u 700 
u 6 u 380 
u 6 u 700 
u 6 u 700 
u 6 u 700 
u 6 u 2400 
u 6 u 700 
u 6 u 700 
u 6 u 700 
u 12 u 1400 
u 6 u 700 
u 6 u 700 
u 6 u 700 
u 6 u 6100 
u 12 u 1400 
u 6 u 700 
u 6 u 700 
u 6 u 700 
u 12 u 1400 
u 6 u 700 

6 u 700 
6 u 700 
6 u 700 

• 

The mass spectrum indicates tile presence of the compound, but the calculated concentration is less than the reporting limit. 
The associated concentration exceeds the calibrated concentration range and is therefore an estimated concentration. 
Micrograms per kilogram. 
Metcalf & Eddy, Inc .. 1995, Groundwater Monitoring Program Plan for the Granville Solvents Site in Granville, Ohio, for the Granville Solvents PRP Group . 

5/3/94 
SS-43 
12-14 
~ 

u ll u 
u ll u 
u ll u 
u ll u 
u 6 u 
u 8 J 
u 6 u 
u 6 u 
u 6 u 
u 6 u 
u 6 u 
u 11 u 
u 6 u 
l 6 u 
u 6 u 
u 6 u 
u 6 u 
u 6 u 
u 6 u 
u 6 u 
u 6 u 
u ll u 
u 6 u 
u 6 u 
u 6 u 
u 6 u 
u ll u 
u 6 u 
u 6 u 
u 6 u 
u ll u 
u 6 u 
u 6 u 

6 u 
6 u 



) 
and development of the EE/CA. The DTM (1995) detailed the plan for this investigation. The results 

of this investigation have been provided to U.S. EPA in the Soil Data Report (1996). 

Soil borings were drilled at 30 locations on the site and soil samples were collected for chemical analysis. 

The DTM specified that 27 borings would be drilled and sampled from a 50- x 50-foot grid. Actual 

drilling locations approximated the center of each grid space as access allowed. Three additional borings 

(SB-28, SB-29, and SB-30) were drilled and sampled as preliminary analytical results from SB-08 

identified impacted soil. 

All samples obtained during this drilling program were analyzed for VOCs (Method SW-8260). At eight 

of these locations samples were analyzed for SVOCs (Method SW -8270) and RCRA metals (SW-

6010/7000). Background samples were collected from seven boring locations near the Site. Background 

samples were analyzed for the eight RCRA metals using the same analytical methods listed above. The 

chemical data were presented in the Soil Data Report (1996). 

Soil samples were collected at six soil boring locations and analyzed for physical parameters (particle 

size, Atterburg limits, USCS classification, moisture content, specific gravity, cation exchange capacity, 

bulk density, redox potential (Eh), total organic carbon (TOC), soil pH, and flexible wall permeability). 

Results of this testing were reported in the Soil Data Report (September 1996 and December 1996). 

As reported in the Soil Data Report (1996), the chemicals that were detected in Site soils are listed on 

Table 2-8 below. Figures 7-14 illustrate the results in map view. 

Figure 7 shows the areal distribution of chlorinated and nonchlorinated VOCs at a depth of two to four 

feet. At this depth, the highest concentrations were detected in SB-26. All of the detections were 

clustered among the Site buildings with the exception of a detection of tetrachloroethene (200 1-'g/kg) at 

SB-08 in the southeast comer of the Site. 

Figure 8 shows the areal distribution at a depth of six to eight feet. The highest concentration of 

chlorinated and nonchlorinated VOCs was clustered around the Site buildings and fill area with 

concentrations reported in the borings directly to the north (SB-16 and SB-22) and east (SB-17) of the 

fill area. 

Engineering Evaluation/Cost Analysis 
for the Granville Solvents Site 42 

August 1999 - Revision 2 

M&E for the GSS PRP Group 



6 6U 6U 
6U 6U 6U 
eu eu eu 
6U 6U 6U 

13U 12 u 12U 
6U eu 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 

(lotal) eu 6U 6U 
6U 6U 6U 

13U 12 u 12U 
6U 6U eu 
6U 6U 6U 
6U 6U 6U 
eu 6U 6U 
eu au eu 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 

13U 12 u 12U 
6U 6U 6U 
6U 6J 10J 
6U 6U 6U 
6U 6U 6U 

13U 12 u 12 u 
6U 6U 6U 
6U 6U 6U 
6U 6U 

6U 
eu 
eu 

J - Estim.-ad Value 
w - Estimated qt811:181:1on liml 

TABlE 2-8 
SOIL SAMPLING RESULTS SUMMARY- 1t:KMr 

VOLATILE ORGANIC COMPOUNDS (ltg/kg} 

6U 6U 6W 
6U 6U 6W 
6U 6U 6W 
6U 6U 6W 

12U 11U 12W 
6U 6U ew 
6U 6U 6W 
6U 6U 6W 
6U BU ew 
6U 6U 6W 
6U 6U 6W 
6U 6U 6W 

12 u 11U 12W 
6U 6U 6W 
6U 6U 6W 
6U 6U 6W 
6U 6U 6W 
eu 6U ew 
6U 6U 6W 
6U 6U 6W 
6U 6U 6W 
2J 11U 12W 
6U 6U 6W 
6U 12 2J 
6U 6U 6W 
6U 6U 6W 

12 u 11U 12W 
6U 6U 6W 
6U 6U 
6U 6U 
6U eu 
6U 6U 

6U 

6W 6U 
6W 6U 
6W 6U 
6W eu 

11W 12U 
6W 6U 
6W 6U 
6W 6U 
6W eu 
6W 6U 
6W eu 
6W 6U 

11W 12U 
6W 6U 
6W 6U 
6W 6U 
6W 6U 
ew eu 
6W 6U 
6W 6U 
6W 6U 

11W 12U 
6W 6U 
6W 6U 
6W 6U 
6W 6U 

11W 12 u 
6W 6U 
6W 6U 
6W 6U 
6W 
6W 
6W 

• - Metcalf & Eddy, Inc., 1996. Soil Data Report for the GranviHa Solverts Sit a in Granville, Ohio, for I he Granville Solvents Sle PFP Group. 

6U 6U 6U 
6U eu eu 
6U 6U 6U 
eu eu 6U 

12U 12 u 11U 
6U 6U eu 
6U 6U 6U 
6U 6U 6U 
au 6U 6U 
6U 6U 6U 
6U 6U eu 
6U 6U 6U 

12U 12 u 11U 
6U 6U au 
6U 6U 1 J 
6U 6U 6U 
6U 6U au 
eu eu eu 
6U 6U 2J 
6U 6U 6U 
6U 6U 6U 

12U 12U 11U 
6U 6U 6U 
6U 6U 1 J 
6U 6U 6U 
6U 6U 6U 

12U 12 u 11U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 
6U 



6U 6U 6U 
6U BU 6U 
BU 6U BU 
BU BU BU 

12U 12 u 15 
BU BU BU 
BU 6U 6U 

Carbon otautftde BU BU BU 
Methykllne Chloride BU 6U 6U 
1, 1 - Dtchloroethane BU 6U 6U 

~o\·~ BU 6U 6U 
BU BU 6U 

12U 12 u 12 u 
6U 6U BU 
BU BU 6U 
BU BU 6U 
BU 6U BU 
6U BU 6U 
6U 6U 6U 
6U BU BU 
6U BU 6U 

12U 12 u 12 u 
BU 6U BU 
BU 6U BU 
6U BU BU 
BU BU BU 

12U 12 u 12 u 
BU BU BU 
BU BU 

BU 
6U 

J - Estlmalad Value 
W - Estlmaled quantlation llml 

TABL£ 2-8 
SOIL SAMPLING AESUL TS SUMMARY - 1990• 

VOLATilE ORGANIC COMPOUNDS fpg/llg) 

6U 6U 6U 
6U BU BU 
BU 6U BU 
6U 6U BU 

12 u 12U 12 u 
BU 6U 6U 
6U 6U 6U 
BU BU BU 
6U 6U BU 
BU 6U BU 
6U 6U 6U 
BU BU BU 

12 u 12U 12 u 
BU BU BU 
BU 5J 2J 
6U 6U 6U 
BU BU BU 
6U BU 6U 
2J 13 BU 
6U BU BU 
BU 6U BU 

12 u 12 u 12 u 
BU BU BU 
BU 1 J BU 
6U BU BU 
6U 6U BU 

12 u 12U 12 u 
BU 1 J 3J 
BU BU BU 
BU 6U 6U 
BU 6U 6U 
6U BU 6U 

6U BU 

6U BU 
BU BU 
6U BU 
6U BU 

25 12U 
BU 6U 
6U BU 
BU BU 
6U BU 
6U BU 
6U 6U 
BU BU 

12 u 12 u 
6U BU 
6U 21 
BU BU 
BU BU 
6U BU 
BU 65 
6U BU 
6U 6U 

12U 12U 
6U BU 
BU 6U 
6U BU 
6U 6U 

12U 12 u 
BU 10 
6U 6U 

6U 
BU 
BU 
6U 

• - Metcalf & Eddy, Inc., 1998, Sol Olla Report for the GranviUe Sotverts Site In Granville, Ohio, for the Granvtlle Sotvents Sle l'fF Group. 

11U BU BU BU BU 
11U BU BU 4J BU 
11U BU BU 6U BU 
11U BU BU BU BU 
22 u 11U 12U 30J 13 
11U BU BU BU BU 
11U BU BU 2J BU 
11U BU BU BU eu 
11U BU 6U BU BU 
11U BU BU BU BU 
11U BU BU 23J BU 
11U BU BU 21 J 6U 
22 u 11U 12U 11U 12U 
13U BU BU BU BU 
29 BU BU 6U BU 
11U BU 6U BU BU 
11U 6U BU 6U BU 
11U BU 6U BU BU 

240 BU 6U BU BU 
11U BU BU BU BU 
11U BU 6U BU BU 
22 u 11U 12U 11U 12U 
11U 6U BU 6U BU 
11U BU BU 2J 6U 
11U BU BU BU BU 
11U BU BU BU BU 
22U 11U 12 u 11U 12U .. 6U 6U BU BU 
11U BU 6U BU BU 
11U 6U BU BU BU 
11U 6U BU BU BU 
11U BU 6U 6U BU 
11U BU BU BU BU 
11U 6U BU BU BU 



Sampl• Number 887 887 887 
Deplh 2-4' a-8' 12-14' 
Dale Colocted 4/9/98 4/9/98 4111/98 

er 
Chlorometharw su 6U 6U 
Vinyl Chloride su au 6U 
Bromomethane su 6U 6U 
Chtoroetharw su BU BU 
Acetone 11U 12 u 13U 
1 , 1 - Oichloroethane su 6U 6U 
trans -1 , 2-OChloiOelhene 5U 6U 6U 
Carbon D1s"'llde 5U 6U 6U 
Methylene Chloride su 6U 6U 
1 '1 -OichiOI"oethane 5U 6U 6U 
1,2-0ichlaoethene (lota~ 5U 6U 6U 
cls-1,2-0ichloroethene 5U 6U 6U 
2-Bttanone 11U 12 u 13 u 
Chloroform 5U 6U 6U 
t ,1,1-Trichloroethane su 6U 6U 
Carbon Tetrachloride su 6U 6U 
1,2 -Oichloroethane su 6U 6U 
Benzene 5U 6U 6U 
Trtchloroethene 5U 1 J 6U 
1 ,2-OIChtaopropane 5U 6U 6U 
Bromoddlloromettlane 5U 6U 6U 
4-Methyl-2-Pertanone 11U 12 u 13 u 
eis-1,3-0ichtoropropene su 6U 6U 
Toluene 5U 6U 6U 
trans -1 ,3-Olchlotopropene 5U 6U 6U 
1, 1,2-Trichloroethane 5U 6U 6U 
2-Hexanone 11U 12 u 13U 
T etrachiOI"oethene su 1 J 6U 
Oibromochloromethane 5U 6U 6U 
Chlorobenzene 5U 6U 6U 
Ethyl benzene su 6U 6U 
Total Xylenes 5U 6U 6U 
Styrene 5U 6U 6U 
Bromoform su 6U 6U 
1 1.2.2-Tetrach1on>,.hane su 6U 6U 

TABLE 2-8 
SOIL SAMPLING RESULTS SUMMARY- tas

IIOLJIT1lE ORGAN1C COMPOUNOS (pg/l<g) 

887 S88 88a 88a 
18-20' 2-4' 6-8' 12-14' 
411>J911 ...... 41111116 4 ..... 

29U 19U au 6U 
30 19U 6U 6U 
29U 19U 6U 6U 
29U 19 u 6U BU 
56 u 36 u 12 u 12U 
29U 19U 6U 6U 
21 J 19U 6U 6U 
29U 19U 6U 6U 
29U 19U BU 6U 
29U 19U 6U 6U 

640 62 1 J 3J 
600 61 1 J 3J 

56 u 36 u 12 u 12U 
29U 19U 6U 6U 
29U 19U 6U 6U 
29U 19U 6U 6U 
29U 19U 6U 6U 
29U 19U 6U 6U 
29 u 74 1 J 5J 
29U 19U 6U 6U 
29U 19U 6U 6U 
56 u 36 u 12 u 12 u 
29U 19U 6U 6U 
29U 19U 6U 2J 
29U 19 u 6U 6U 
29U 19 u 6U 6U 
56 u 36 u 12 u 12 u 
29 u 240 1 J 2J 
29 u 19U 6U 6U 
29 u 19 u 6U 6U 
29 u 19 u 6U 6U 
29U 19U 6U 6U 
29U 19U 6U 6U 
29U 19U 6U 6U 
29U 19 u 6U AU 

U Not Deled:ed. The number ntpraserts the method detection ltmil. -
J - Estimated Value 
w - Estimated quantllllion llml 

S88 889 
111-20' 2-4' 

4- 410"""' 

au aw 
1 J aw 
6U 6W 
eu 6W 

26 9J 
eu 6W 
1 J 6W 

12 6W 
eu 6W 
6U 6W 

17 6W 
15 6W 
13 u 12W 
6U 6W 
6U 6W 
6U 6W 
6U 6W 
6U 6W 
2J 6W 
6U 6W 
6U 6W 

13U 12W 
6U 6W 
4J 6W 
6U 6W 
6U 6W 

13U 12W 
6U 6W 
6U 6W 
6U 6W 
6U 6W 
6U 6W 
6U 6W 
6U 6W 
AU 6W 

• -Metcalf & Eddy, Inc., 1996, SoD Oala Report lor the GranviUe Solvenls Site in Granville, Ohio, tor the Granville Solvents Sle PAP Group. 

889 889 889 
6-11' 12-14' 111-20' 

410 .... 4'""""' ... .,.,.. 
6W 7W 6W 
BW 7W aw 
6W 7W 6W 
6W 7W 6W 

14 J 20J 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 39J 
BW 7W 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 

12W 14W 12W 
6W 7W 6W 
6W 2J 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 
6W 26J 6W 
6W 7W 6W 
6W 7W 6W 

12W 14W 12W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 

12W 14W 12W 
6W 10J 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 
6W 7W 6W 



u 
au au 
6U 6U 
8U 6U 

11U 12 u 
6U 6U 
8U 6U 
6U 6U 
au 6U 
6U 6U 
au 6U 
6U 6U 

11U 12 u 
Chloroform 8U 6U 
1, 1,1-Trichtoroethane 6U 6U 
Carbon Tetrachloride au 6U 
1,2 -Oichtcroethane au 6U 
Benzene au 6U 

eu 6U 
6U 6U 
6U 6U 

11U 12U 
au 6U 
6U 6U 
6U 6U 
au 6U 

11U 12 u 
6U 6U 
BU 6U 
6U BU 
6U 6U 
6U 6U 
6U 6U 
6U 6U 

J - &timllled Value 
w - &llmated quanllalkJn llml 

TABLE 2-8 
SOil SAMPUNG RE8ur..TS SUMMARY- 1996" 

IIOLAT1LE ORGANIC COMPOUNDS {llglkg) 

6U 6UJ 6U 6U 
6U BW au 6U 
6U 6W 6U 6U 
8U 6W 6U 6U 

29 61 j 12U 12 u 
6U 6W 6U 6U 
6U 6W 6U 6U 
6U 24J 6U 6U 
6U 6W 6U 6U 
6U 6W 6U 6U 
2J 6 UJ 6U 6U 
2J 6W 6U 6U 

12 u 12W 12 u 12 u 
6U 6W 6U 6U 

11 6W 6U 6U 
6U 6W 6U 6U 
6U BW BU BU 
6U 6W 6U 6U 

65 BW 2J 6U 
6U 6W 6U 6U 
6U 6W 6U 6U 

12W 12W 12U 12 u 
6U 6W 6U 6U 
6U 6W 6U 6U 
6U 6W 6U 6U 
6U 6W 6U 6U 

12W 12W 12U 12 u 

32U 
32 u 
32 u 
32 u 
64 
32 u 
32U 

1 j 

32 u 
32 u 
65 
64 
64U 
32 u 
15 J 
32 u 
32 u 
32 u 

400 
32 u 
32 u 
64 u 
32 u 
2BJ 
32U 
32 u 
64 u 

6J 6W 20 BU 1100 
6U BW BU 6U 32 u 
BU 6W 6U 6U 32 u 
6W 6W 6U 6U 32U 
6W 6W 6U 6U 32 u 
BW 6W 6U 6U 32 u 
6W 6W 6U 6U 32 u 

760W 
780 UJ 
760 w 
780W 

1500W 
780 UJ 
760W 
780W 
78DUJ 
780 UJ 

4000J 
4600J 
ISOOW 
760W 
760W 
780W 
760W 
160W 
780W 
780 UJ 

1500 UJ 
760W 
760W 
160J 
760W 

1500W 
780W 
760W 
760W 
780 UJ 
490J 
840 J 
780 w 
760 UJ 

• - Metcalf & Eddy, Inc., 1996. Soil Oala Report for the GramiDe Sotvenls Sila In GranvHJe, Ohto, lor the GranviUe Solvents Sle PAP Group. 

6U 6U 6U 6U 
6U 6U 6U 6U 
6U 6U 6U 6U 
6U 6U 6U 6U 

12 u 13U 11U 42 
6U 6U 6U 6U 
6U 6U 6U 6U 
6U 6U 6U 1 J 
6U BU 6U 6U 
6U 6U 6U 6U 
6U 6U 3J 6U 
6U 6U 3J 6U 

\2U \3U 1\U 12U 
6U 6U 6U 6U 
6U 6U 30 6U 
6U 6U 6U 6U 
6U BU 6U BU 
6U 6U 6U 6U 
6U 6U •• ou 
6U 6U 6U 6U 
6U 6U 6U 6U 

12U 13 u 1\U 12U 
6U 6U 6U 6U 
6U 2J 6U 2J 
6U 6U 6U 6U 
6U 6U 6U BU 

12 u 13U 1\U 12 u 
6U 6U 73 BU 
BU BU 6U 6U 
BU 6U BU 6U 
6U 6U 6U 6U 
6U 6U 6U 6U 
eu 6U 6U 6U 
6U 6U 6U 6U 



·~· 

6U 6U 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U 6U 

12 u 12U 1S 
6U 6U 6U 
6U 6U 6U 
6U 6U 8U 
6U 6U OU 

1,1 -Dk:hloroathane OU OU OU 
1,2-Diclll"""""""" (lotaQ 6U 6U 6U 

-1 ,2-Dichtoroethene 12U 12U 11 u 
6U 6U 6U 
6U 6U 6U 
OU 6U 6U 
6U 6U 6U 
6U 6U 6U 
OU 6U 8U 
OU OU 1 J 

12U 12 u 11U 
OU OU OU 
6U OU eu 
OU OU eu 
eu OU 1 J 

12U 12 u 11U 
OU 6U 6U 
6U 6U 6U 
6U 6U 
6U eu 
6U 6U 
6U 6U 
eu 6U 
6U 6U 

6U 

J - Eatimaled value 

w - Estlmaled -··ion llml 

TABL£ 2-8 
SOIL SAMPliNG RESULTS SUMMARY - 1 _., 

VOLATILE ORGANIC COMPOUNDS {l.lg/kg) 

su 6W 6W 
su 6 UJ 6W 
su 6W 6W 
su 6W 6W 

14 12W 27 J 
su 6W 6W 
su 6W 6W 
su 6W 6W 
SU OW OW 
SU 6W OW 
SU 6W 6W 
SU OW OW 

11U 12W 12W 
SU 6W 6W 
2J 6W 6W 
su 6W 6W 
SU 6W 6W 
su 6W 6W 
su ew 6W 
su OW OW 
SU ow 6W 

11U 12W 12W 
su 6W ew 
2J 6W 6W 
su OW OW 
su 6W 6W 

11U 12W 12W 
SU 6W 6W 
su OW 6W 
SU 6W 6W 
su ew 6W 
2J 6W 6W 
su 6W 6W 
su 6W 6W 

6 UJ 6W 
6W 6W 
6W 6W 
6W 6W 

11W 11W 
6W 6W 
6W 2J 
6W 6W 
OW OW 
OW SJ 
1 J 76J 
1 J 72J 

11W 11W 
6W 6W 

18 J 14J 
6W 6W 
6W 8W 
6W 6W 

39J 21 J 
OW 6W 
OW OW 

11W 11W 
OW OW 
OW OW 
OW ow 
6W 6W 

11W 11W 
3J 10J 
6W 6W 
6W ew 
6W 6W 
6W 6W 
6W 6W 
6W 6W 

• - Matcalt & Eddy, tnc., 1998, Sol Oala Report lor the Gramile Sotwem Site in Grasw"le, otl\o, fDf the GrarMlle Solvents Sle PP.P Group. 

27W 28W 13U 
27W 28W 13U 
27W 28W 13U 
27W 28W 13U 
26J S7W 27 u 
27W 28W 13U 
27W 28W 13U 
27W 28W 13 u 
27W 28W 13 u 
27W 28W 13U 
67 J OJ 14 
65J OJ 14 
ssw 57W 27 u 
27W 28W 13U 

230J 43J 140 
27W 28W 13U 
27W 28W 13U 
27W 28W 13U 

9300J BOO J 8300J 
27W 28W 13 u 
27W 28W 13U 
ssw 57W 27 u 
27W 28W 13U 
27W 28W 13 u 
27W 28W 13U 
27W 26W 13U 
ssw S7W 27 u 

460 J 260 J 5600J 
27W 28W 13 u 
27W 28W 13 u 
27W 26W 13U 
8J 26W 13U 

27W 28W 13U 
27W 28W 13 u 



• 
' 

SampteN...- SB18 SB16(dup) 
Depth 2-4' 2-4' 

:;Colled•d 41211198 41211198 

ou ou Chloromethane 
Viny1 Chlonde ou ou 
Bromomethane ou ou 
Chloroethane OU ou 
Acetone 12 u 12 u 
I , 1 - Dichloroathene ou 6U 
trans-1 ,2 -Oic:htoroal:hene ou OU 
carbon O!oulflde 6U ou 
Melhylane Chloride 6U 6U 
1 , 1 - Olchloroethane 6U 6U 
1,2-!llc:hlao<Ohene ~ota~ 6U 6U 
eta -1,2-Oichlol08thene 6U 6U 
2-BtJanone 12U 12 u 
Chloroform 6U 6U 
1,1, 1-Trichloroethane 6U 6U 
carbon Tetrachloride 6U 6U 
1,2-Dlchloroethane 6U 6U 
Benzer. 6U ou 
Tr1chloroethane 2J 2J 
1 ,2-[)lchtoropropane 6U 6U 
Bromodlchloromathane 6U 6U 
4-Mllhyl-2-Pertanone 12U 12U 
cls-1 ,3-Dichlotoproper. ou ou 
Toluene ou ou 
lrans-1 ,3-Dichloropropena 6U 6U 
1, ,,2-Trk:h\oroathane 6U 6U 
2-HeJCBnone 12 u 12 u 
Tetrachloroethene 2J 4J 
Dlbromochloromethane ou OU 
Chlorobenzene 6U ou 
Ethylbenzane ou OU 
T otaJ Xytenes 6U OU 
Styrene ou OU 
Bromolonn 6U BU 

11.1.2.2-Tarachlorochano 6U 6U 

TABLE 2-8 
SOil SAMPLING RESULTS SUMMARY- t996" 

\lOLA TILE ORGANIC COMPOUNDS (pg/kg) 

8818 SBt6 sate SB17 SB17 
8-8' 12-t4' 18-20' 2-4' 8-8' 

4/26198 4/28198 4128198 4118/98 4118198 

ow 7U 7W ou 8U 
ow 7U 7W OU 8U 
6W 7U 7W OU 8U 
ow 7U 7W ou BU 

11W 14U 14W 12 u 17U 
6W 7U 7W 6U BU 
ow 7U 7W OU BU 
ow 7U 2J 6U 6U 
BW 7U 7W BU BU 
6W 7U 7W 6U 6U 
ow 7U 7W eu eu 
6W 7U 7W ou 6U 

11W 14 u 14 UJ 12 u 17U 
6W 7 u 7W 6U 6U 
4J 13 5J 1 J .. 
6W 7 u 7W 6U 6U 
6W 7 u 7W ou 8U 
6W 7U 7W 6U 8U 

36J 120 74 J ou 330 
6W 7U 7W ou 8U 
6W 7U 7W 6U 6U 

11W 14U 14W 12U 17U 
6W 7U 7W ou 8U 

14W 20 20 J 6U 2J 
6W 7U 7W 6U 6U 
6W 7U 7W eu eu 

11W 14 u 14W 12 u 17U 
51 J 170 190J 2J 50 
6W 7U 7W 6U 6U 
ow 7U 7W 6U ou 
ow 7U 7W ou OU 
ow 7U 7W 6U ou 
ow 7 u 7W ou 8U 
6W 7U 7W ou 8U 
ow 7 u 7W OU 8U 

-U NOI Oetedad. The 1111mber represenls the method detactton limit. 
J - Estimated value 
w - Estl-ed -•auon 11m1 

SB17 SB17 
12-14' 18-20' 
4118198 4118198 

29U 27 u 
29 u 27 u 
29U 27 u 
29U 27 u 
58 u 55 u 
29U 27 u 
29U 27 u 
29U 27 u 
29U 27 u 
29U 27 u 
29U 27 u 
29 u 27 u 
56 u 55 u 
29 u 27 u 

200 53 
29U 27 u 
29U 27 u 
29U 27 u 

1190 120 
29U 27 u 
29U 27 u 
58 u 55 u 
29U 27 u 
29 u 14J 
29U 27 u 
29U 27 u 
58 u 55 u 

550 1200 J 
29 u 27 u 
29 u 27 u 
29 u 27 u 
29 u 27 u 
29 u 27 u 
29U 27 u 
29U 27 u 

• - Metcalf & Eddy, Inc., UBI, Sol Data RepOrt for the Granville Solvei'D Site in Granville, Ohio, for the Granvine Solvents Sle PFF Group. 

SB18 SB18(dup) 5818 SB18 5818 
2-4' 2-4' 8-8' 12-14' 18-20' 

4117/llfl 4/17/llfl 4111196 4117/llfl 4/17198 

OU OU ou ou 11U 
6U ou OU ou 11U 
ou ou ou OU 11U 
OU ou BU OU 11U 

13 u 13U 13 u 12 u 22 u 
ou OU ou OU 11U 
ou OU 6U 6U 11U 
OU 6U 6U 6U 11U 
6U 6U ou 6U 11U 
6U 6U ou 6U 11U 
6U BU 6U 6U 11U 
6U 6U 6U ou 11U 

13 u 13U 13U 12U 22U 
ou 6U 6U 6U 11 u 
6U 6U ou 3J 320 J 
6U ou 6U 6U 11U 
6U 6U BU OU 11U 
6U 6U 6U ou 11U 
6U 6U 6U 4J 92J 
ou ou ou ou 11U 
6U 6U ou 6U 11U 

13 u 13U 13U 12U 22U 
6U ou ou ou 11U 
ou 6U ou 7 8J 
ou ou ou ou 11U 
6U 6U 6U eu 11U 

13 u 13U 13 u 12 u 22 u 
ou ou OU 6U 8J 
6U 6U ou 6U 11U 
ou ou 6U 6U 11U 
6U 6U ou ou 11U 
ou ou 6U 6U 11U 
6U ou ou 6U 11U 
6U ou ou 6U 11U 
8U ou ou 6U 11U 



BU BU 6U 
6U 6U 6U 
6U 6U 6U 
6U 6U eu 

12 u 12 u 13U 
BU 6U eu 
6U BU 6U 
BU BU 6U 
6U 6U eu 
BU 6U 6U 
su 6U su 
6U 6U 6U 

12U 12U 13U 
6U BU eu 
BU BU BU 
BU BU eu 
BU 6U 6U 
eu eu eu 
6U 6U 6U 
eu 6U eu 
eu eu 6U 

t2U t2U 13 u 
eu eu eu 
BU BU eu 
6U eu eu 
eu 6U eu 

12U 12 u 13U 
eu BU au 

i eu eu 
Chlorobenzene BU eu 
Ethylbenzene BU 
Total Xylenes eu 
Styrene 6U 

J - Estimilllled value 
w - Estimated quantlatk»n llml 

TABLE 2-8 
SOIL SAMPLING RESULTS SUMMARY- 1996* 

\lOLA TILE ORGANIC COMPOUNDS (pg/llg) 

BU 
6U 
eu 
BU BU 

13 u 12 u 14 u 
6U 6U 6U 
6U 6U 6U 
BU 6U su 
6U BU I J 
6U 6U 6U 
6U 6U 6U 
BU 6U eu 

13U 12U 12 u 
BU 6U 6U 
6U 6U 6U 
BU BU eu 
BU BU eu 
eu eu 6U 
6U eu eu 
eu BU eu 
6U eu 6U 

13U 12 u 12 u 
eu 6U eu 
BU 6U eu 
eu eu eu 
eu eu 6U 

13U 12U 12 u 
eu 6U 6U 
BU su 6U 
6U 6U 6U 
BU 6U 
BU 6U 
BU 6U 

eu 

BW 
12W 12W 
6 UJ 6W 
6W 6W 
6W 6W 
BW BW 
6W 6W 
6W BW 
sw BW 

12W 12W 
BW 6W 
6W BW 
BW BW 
ew ew 
ew ew 
ew ew 
ew ew 
ew ew 

12W 12W 
ew ew 
BW 6W 
ew 6W 
ew ew 

12W 12W 
sw 6W 
ew sw 
6W sw 

BW 
BW 
BW 

• - Mel calf & Eddy, Inc., UUJ, Soil Data Report for the Gramritle Solvenls Site In Granville, Ohio, for the GranviUe Solvents Sle PAP Group. 

sw BU 6U 6U su 
sw 6U 6U 6U su 
sw 6U 6U 6U su 

6W sw 6U 6U 6U su 
73W 11W 12U 12 u 12U 11U 
6W sw 6U BU BU su 
BW sw BU 6U BU su 
6W sw BU BU 6U su 
BW sw BU BU 6U I J 
BW sw 6U 6U 6U su 
BW sw BU BU 6U su 
BW sw BU BU BU su 

13W 11W 12U 12U 12U 11U 
BW sw BU 6U 6U su 

140J 22 J 6U 3J 36 8 
6W sw 6U BU BU su 
6W sw eu eu eu su 
6W sw 6U eu eu su 

to J 4J eu 6U t3 21 
6W sw 6U eu eu su 
6W sw eu 6U eu su 

13W 11W 12 u 12U 12U 11U 
BW sw BU BU 6U su 
6W 6J eu 11U 15 19 
ew sw eu eu eu su 
6W sw eu eu eu su 

12W 11W 12U 12U 12U 11U 
ew sw 6U eu 100 
ew sw eu su su 
ew sw BU su 
BW sw eu su 
BW sw BU su 
BW sw eu su 

sw su 



1.1\ 
0 

6U 23 u 
6U 23 u 
6U 23 u 
6U 23U 

12U 46 u 
6U 23 u 
6U 23 u 
6U 23 u 
6U 23 u 
6U 23 u 
6U 5J 
6U 5J 

12U 46U 
6U 23 u 

1, t ,1-Trichloroethane 6U 190 
Carbon T etrachbrlde 6U 23 u 
1 ,2-Dlchloroethane 6U 23 u 

6U 23U 
1 J 910 
6U 23U 
6U 23U 

12U 46U 
6U 23U 
6U 44 
6U 23 u 
6U 23 u 

12U 46 u 
10 2000 J 
6U 
6U 

J--od-
w - &11-ed -·llllon llml 

( 

TABLE 2-8 
SOIL SAMPLING RESULTS SUMMARY- 1996* 

VOLATILE ORGANIC COMPOUNDS (pg/l<g) 

9W 26W 6U 6U 
9W 26W 6U 6U 
9W 26W 6U 6U 
9W 26W 6U 6U 

16W 53W 12 u 11U 
9W 26W 6U 6U 
9W 26W 6U 6U 
9W 26W 6U 6U 
9W 26W 6U 6U 
9W 11J 6U 6U 
5J 49J 6U 6U 
5J 47 J 6U 6U 

16W 53W 12 u 11U 
9W 26W 6U 6U 

44 J 490 J 6U 6U 
ow 26W 6U 6U 
9W 26W 6U 6U 
9W 26W 6U 6U 

360J 810J 6U 6U 
9W 26W 6U 6U 
9W 26W 6U 6U 

16W 53W 12U 11U 
9W 26W 6U 6U 

100J 250J 6U 6U 
9W 26W 6U 6U 
3J 12J 6U 6U 

16W 53W 12 u 11U 
930 J 5600J 6U 6U 

ow 26W 6U 6U 
9W 26W 6U 6U 
9W 26W 6U 
9W 26W 6U 
ow 26W 6U 

su 6U 
5U su 
5U 6U 
5U 6U 

11U 11U 
5U 6U 
5U 6U 
5U 6U 
5U 6U 
5U 6U 
5U 6U 
5U 6U 

11U 11U 
5U 6U 
2J 17 
5U 6U 
su 6U 
5U 6U 
5U 6U 
5U 6U 
5U 6U 

11U 11U 
5U 6U 
5J 57 
5U 6U 
5U 6U 

11U 11U 
5U 6U 
5U 
5U 
5U 

• - Metcalf & Eddy, Inc., 1996, SoR DO Report for the Granvtle Solverh Site in GranvHie, Ohio, for the Granville Solvents Sle PFF Group. 

6U 6U su 
6U 6U 5U 
6U 6U 5U 

6U 6U 6U 5U 
12U 12 u 11U 11U 
6U 6U 6U 5U 
6U 6U 6U 5U 
6U 6U 6U 5U 
6U 6U 6U 5U 
6U 6U 6U 5U 
6U 6U 6U 5U 
6U 6U 6U 5U 

12U 12 u 11U 11U 
6U 6U 6U 5U 
6U 4J 6U 9 
6U 6U 6U su 
6U 6U 6U 5U 
6U 6U 6U 5U 
6U 6U 6U 6 
6U 6U 6U su 
6U 6U 6U 5U 

12U 12U 11U 11U 
6U 6U 6U su 
6U 6U 6U 2J 
6U 6U 6U 5U 
6U 6U 6U 5U 

12 u 12 u 11U 
6U 6U 
6U 6U 
6U 6U 
6U 
6U 
6U 



VI -

6U 26 u 30 u 
6U 26 u 30 u 
6U 26 u 30U 
6U 28 u 30 u 

11U 56 u 60U 
au 26U 30U 
6U 28 u 30 u 
6U 28 u 30 u 

CNoride 6U 28 u 30 u 
1 , 1 - Dlchtoroethane 6U 28 u 30 u 
1,2-Dichloroelhene (total) 6U OJ 30U 

6U OJ 30U 
11U 56U 60U 
6U 28 u 30U 
1 J 83 61 
6U 28 u 30 u 
6U 28 u 30U 
6U 28 u 30U 

20 1400J 940 
6U 26U 30 u 
6U 28U 30 u 

11U 66U 60U 
6U 28 u 30U 
BU 28U 36 
6U 28 u 30 u 
6U 28 u 30 u 

11U 56 u 60U 
3J 50 430 
6U 26 u 30 u 
6U 26 u 30 u 
6U 28 u 30 u 

28 u 30 u 
30 u 

J - Estimated '¥Blue 

w - Estlmaled -··ion llml 

TABLE 2-8 
SOil SAMPLING RESUlTS SUMMARY- 1996* 

1/0lATILE ORGANIC COMPOUNDS Cllg}kg) 

29U 11U 27 u 670 u 
29 u 11U 27 u 670 u 
29 u 11U 27 u 670 u 
29 u 11U 27 u 670 u 
56J 22 u 54 u 1300 u 
29U 11U 27 u 670U 
29U 11U 27 u 670 u 
29U 11U 27 u 670 u 
29 u 11U 27 u 670 u 
29U 11U 27 u 670 u 
OJ 11U 27 u 670 u 
OJ 11U 27 u 670U 

58 u 22 u 54 u 1300 u 
29 u 11U 27 u 670 u 
93 14 10 J 390J 
29 u 11U 27 u 670 u 
29 u 11U 27 u 670 u 
29U 11U 27 u 670 u 

600J 200 130 3000 
29U 11U 27 u 670 u 
29U 11U 27 u 670 u 
58 u 22 u 54 u 1300 u 
29U 11U 27 u 670 u 
41 210 45 250 J 
29U 11U 27 u 670 u 
29U 11U 27 u 670 u 
58 u 22 u 54 u 1300 u 

1200J 920 J 1000 J 16000 
29U 11U 27 u 670 u 
29U 11U 27 u 670 u 
29 u 11U 27 u 670 u 
29U 11U 27 u 670 u 

11U 27 u 670 u 
11U 27 u 670 u 

6U 
6U 
6U 
au 

21 
6U 
BU 
6U 
6U 
6U 
2J 
2J 

12U 
6U 
3J 
6U 
6U 
6U 

26 
6U 
6U 

12 u 
6U 
9 
6U 
6U 

12 u 
15 
6U 
6U 
6U 
6U 
6U 
6U 

• - Metcalf & EddJ, Inc., 1908, Sol Data Report lor.the GramriDe Solvenls Site in Granville, Ohto, for the Granville Sotventa Sle PAP Group. 

710 u 28 u 690U 690U 710 u 
710 u 28 u 690U 690U 710 u 
710 u 28 u 690U 690U 710 u 
710 u 26 u 690U 690 u 710 u 

1400 u 56 u 1300U 1300 u 1400U 
710W 28U 890U 890U 710U 
710 u 28 u 690U 690U 710 u 
710 u 28 u 690U 890U 710U 
710 u 28 u 890U 690 u 710U 
710 u 28 u 890U 690U 710U 
210J 10 J 140J 690U 710U 
200J 9J 140J 690U 7tDU 

1400 u 56U 1300 u 1300 u 1400U 
710 u 28 u 690U 690U 710U 

1700 86 630 J 570J 710U 
710 u 28 u 890U 890U 7tOU 
710 u 26 u 690U 690U 7tOU 
710 u 28U 690U 690U 710U 

11000 1100 5300 1400 710U 
710 u 26U 690U 690U 7t0U 
710 u 28U 690U 690U 710U 

1400 u 56 u 1300 u 1300U 1400U 
710 u 28 u 690U 690U 710U 
340J 12 J 690U 690U 710U 
710 u 28 u 690U 690U 710U 
710 u 10 J 690U 890U 710 u 

1400 u 56 u 1300 u 1300 u 1400 u 
7000 540 J 5900 9800 220J 

710 u 28 u 890U 890U 710 u 
710 u 28 u 690U 890U 710 u 
710 u 28 u 890U 690U 3600 
710 u 26 u 890U 690U 44000 
710 u 28 u 690U 690U 710U 
710 u 28 u 690U 690U 710 u 



"' N 

6W 
6W 
6W 
6UJ 

19W 
6W 

,2-Ok:hloroethene OUJ 
carbon Dlsulllde ou 3J 
Mahytene Chloride 6U 6UJ 
1,1-otchloroelhane 6U 6W 

,2-0ichloroethene •otal) 6U 6W 
6U 6W 

12U 13W 
6U 2J 
6U 6W 
6U 6UJ 
6U 6W 
6U 6W 
BU 6UJ 
BU 6W 
6U OUJ 

12U 13 UJ 
BU BW 
SJ BW 
6U BW 
8U ow 

12U 13 UJ 
6U 6W 
ou ow 
ou ow 
ou BW 

Total Xylenes 6U ow 
Styrene 6U ow 
Bromoform BU 6W 

J - EslhnlttKI value 
w - Estimated -lotion lonl 

( 

TABLE 2-8 
SOil SAMPLING RESULTS SUMMARY- I~ 

IIOLATLE ORGANIC COMPOUNDS {llg/l<g) 

6 7W 
6W 7W 
6W 7W 6W 
6UJ 7UJ 6W 6UJ 

48 UJ 28 UJ 12W 13 UJ 
7J 7W 6UJ 6UJ 
6UJ 7UJ 6W 6W 

280 J 220J ow 6W 
6UJ 7UJ ow 6UJ 
6W 7UJ 6UJ 6UJ 
OUJ 7W 6UJ 6UJ 
6UJ 7UJ 6UJ 6W 

13W 13 UJ 12 UJ 13 UJ 
6W 7W 6UJ 6W 
6W 7UJ 6W 6UJ 
6UJ 7W BW 6W 
BUJ 7UJ 6UJ 6W 

14J 7W BW BW 
20J 7W BW 3J 
OUJ 7UJ ow ow 
OW 7W OUJ OUJ 

13 UJ 13 UJ 12W 13 UJ 
BUJ 7W 8UJ 6W 

23J 7W 6UJ 6W 
6UJ 7W 6UJ BW 
BUJ 7W ow OW 

13 UJ 13W 12 UJ 13 UJ 
OUJ 7UJ ow SJ 
BUJ 7 UJ BUJ BUJ 

27 J 7UJ BW ow 
BUJ 7UJ 6W BW 
BUJ 7W 6UJ BW 
6W 7W 6UJ BW 
6W 7W 

I 

7W 7W 
7W 7W 
7UJ 7UJ 
7UJ 7UJ 
OJ 74J 
7UJ 7W 
7W 7W 
7W 700J 
7UJ 7W 
7UJ 7UJ 
SJ 7UJ 
SJ 7UJ 

13 UJ 14J 
7W 7UJ 
7UJ 7W 
7UJ 7W 
7UJ 7UJ 
7W 7W 
7UJ 7UJ 
7W 7W 
7W 7W 

13 UJ 14W 
7W 7W 
7W 7W 
7W 7W 
7W 7W 

13 UJ 14W 
7 UJ 7UJ 
7UJ 7W 
7W 7W 
7W 7UJ 
7UJ 7UJ 
7W 7W 
7UJ 

• - MelcaH & Eddy, Inc.. 1996, Soil Data Report for the GranviUe SOtvenls Site m Granville, Ohio, lor the Granville Solvents Sle PAP Group. 

6 
6W 
6UJ 
OUJ 

11W 23 UJ 
SW 6UJ 
SUJ 6UJ 
sw 6UJ 
2J ow 6UJ 
sw 6W 6UJ 
SW 6W 6UJ 
SUJ 6UJ 6UJ 

11UJ 13W 13 UJ 
SUJ 6W 6W 
sw 6UJ 6W 
sw 6UJ 6UJ 
sw 6W OUJ 
sw BUJ 6UJ 
SUJ 4J OJ 
SW 6UJ OW 
sw BUJ OUJ 

11W 13UJ 13 UJ 
SW BUJ OW 

44J 4J 9W 
SUJ 6W 6UJ 
SW ow 6UJ 

11W 13 UJ 13 UJ 
SW ow OUJ 
sw ow ow 
sw ow 
sw BW 
sw 
sw 
SUJ 



TABLE2-8 
SOIL SAMPUNG RESULTS SUMMARY- 1996* 

METALS (pg/kg) 

Depth 2-4' 6-8' 12-14' 18-20' 2-4' 2-4' 6-8' 12-14' 18-20' 2-4' 6-8' 12-14' 18-20' 
ReldDup 

1.5 J 
16.9 28.3 J 35.3 J 185 34.2 
62.8 62.4 121 107 57.2 55.3 61.1 66.4 
0.13 0.28 0.29 0.17 0.95J 1.1 J 0.9J 0.38J 0.28J 0.71 0.39 
0.06 0.2 0.73 J 1.9 J 0.84 0.78 0.65 0.81 0.85 1.8 0.38 

1400 J 1330 J 1780J 51600 J 9330 8550 6590 84100 107000 2290 659 3400 92500 
16.8 J 14.8 J 18.2 J 10.2 J 19.9 22.1 16.8 7.5 8.6 20.8 10.4 20 9.4 
9.3 8.1 8.9J 11.5 J 13.8 14.1 12.2 5.6 7.6 11.9 6.7 26.2 6.3 
24 25.6 25.1 34.1 38.5 37.4 33.1 20.5 19.4 23 23.2 46.2 16.9 

Iron 27500 J 26600 J 28400 J 59300 J 36600 J 38100 J 31800 J 24300 J 38400 J 28500 22300 112000 20600 
Lead 14.7 J 14.0 J 16.1 J 64.3J 52.4 J 50.1 J 41.5 J 15.1 J 51 J 25.6 J 11.5 J 122 J 19.7 J 
Magnesium 2510J 2100 J 2630 J 23800 J 6700 6350 4620 30500 25000 2660 1490 2410 42500 

1.11 462 J 565J 474 J 469 J 662 889 856 1260 569 696 J 172 J 1800 J 372 J 
w Mercury 0.11 u 0.11 u 0.10 u 0.07 u 0.1 0.11 0.10 u 0.09 u 0.09 u 0.09 u 0.10 u 0.24 0.06 u 

Nickel 20.3 J 22.7 J 34.1 J 33.3J 33.5 J 36.1 J 30.2 J 19 J 25.3 J 22.7 19.5 76 16.7 
Potassium 1630 1410 2620 J 1810 J 2830 UJ 3260 UJ 2320 UJ 1490 UJ 1220 UJ 2210 1260 2480 2200 
Selenium 1.4 J 1.2 J 1.3 2.3 0.63 J 0.62 J 0.62 J 0.36 UJ 2.3 J 0.61 J 0.41 UJ 1.2 J 0.38 
Silver 0.13 u 0.13 u 0.12 u 0.12 u 0.17 u 0.16 u 0.15 u 0.14 u 0.16 0.16 u 0.16 u 0.25 0.3 
Sodium 20.6 u 20.2 u 74.3 u 41.5 u 146 145 116 165 70.7 26.3 u 26.4 u 93.3 116 
1haltium 0.64 0.56 1.2 1.5 0.60 UJ 0.56 UJ 0.56 UJ 0.49 UJ 0.53 UJ 0.57 u 0.57 u 0.61 u 0.52 u 
Vanadum 40.1 32.6 50J 30.5J 49.7 J 56.6 J 41.3 J 21.7 J 22.5 J 49.3 24 55 24.9 

J - Estimated value 
UJ - Estimated quantitalion limit 
• - Metcalf & Eddy, Inc., 1996, Soil Data Report for the Granville Solvents Site in Granville, Ohio, for the Granville Solvents Sire PAP Group. 
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- - e:~:r ""'"' 2-4' 8-1!1' 

.110/!IM •l!L• F:~Ol~ 

l;.j~:·CI'IICiroeOytMher 410 u i9o u 3ao ~ 
2-CI'IIo~q~l'lenol 410 u 390 u 3!0U 
1,3-0idllorob.nl:- 410 u 390U 380 u 
1,4-0~Iord:tenune 410 u 390 u 3!0U 
BlinJVI Aleol'lol 410 u 390 u 300 u 
1,2- Oldllon:lbenl:- 410 u 390 u 300 u 
2- Mettr;"lp Mnol 410 u 390 u 300 u 
811(2- Cl'llorolloprovtf)~ 410 u 390 u 300 u 
4-M..,.IpMnol 410 u 390 u 300 u 
N- NltoiO-dl- n-propyiamln4! 410 u 390 u 300 u 
Huac:hloroeth.l,. 410 u 390 u 300 u 
Nllrobenz- 410 u ,.. u 300 u 
lsopl'loro,. 410 u 300 u ,.. u 
2- Nln:rphenol 410 u 390 u 300 u 
2,4-0.....UVIphllnOl 410 u 390 u 300 u 
BenzoiC Acid 410 u 390 u 300 u 
811(2-Chlotoetl'loxy)metn- 410 u ,.. u 300 u 
2, 4- OIChloropl'ltlnol 410 u ,.. u ,.. u 
1 ,2,4- frlc:tllonlob.nz- 410 u ,.. u 300 u 
NephiMienti 410 u 390 u 300U 
4-CI'IIoroanlne 410 u 390 u 300 u 
Haouc:l'llon:lb u1.:llenli 410 u ,.. u 300 u 
4-Chloro-3-~lpl'lenol 410 u 390 u ,.. u 
2-Mattr;"WI~I'IthUIM 410 u ,.. u 300 u 
Huac:hlorocyc:lopent.clten. 410 u 390 u 300 u 
2,4,11- Trlc:tllo"'fthenoo 410 u 390 u ,.. u 
2,4,!1-lrk:hlorophenol 2000 u 1000 u 1000 u 
2-CI'IIorctrqpl'llhalane 410 u , .. u 300 u 
2-NIIoanllne .... u 1000 u 1000 u 
O~hiMiatai 410 u ,.. u 300 u 
Ac:enlpi'IChy'lltM 410 u ,.. u 300 u 
2,11-0II'IIroto ....... 410 u 300 u 300 u 
3-NIIroMine .... u 1000 u 1000 u 
~h1hantl 410 u 300 u 300 u 
2,4- Dlnlrophenol .... u 1000 u 1000 u 
4-Nl~l 2000 u 11100 u 1000 u 
Obenzofuran 410 u 390 u 300 u 
2,4-Dinlroto......_ 410 u 390 u 300 u 
Dleltylphltt.lat• 410 u 390 u 300 u 
4- Cl'llorcp haf¥1-p!tanylal:her 410 u 390 u 300 u 
Fluorene 410 u 390 u 300 u 
4- Nlroenlne 2000 u 1000 u 1000 u 
4,11- Olrllro-2-matty lpn.not 2000 u 1000 u 1000 u 
N-NifCIIodlp~lafnlne 410 u 390 u 300 u 
4- Brornophenj'l-ptlenylathef 410 u 390 u 300 u 
Hoac:hlorcDanz- 410 u ,. u 300 u 
Pantecl'lkmiphenol .... u 1000 u 1000 u 
Pl'lenanth- <10 u 390 u 300 u 
Antl'lraome 410 u 300 u 300 u 
C81bazole 410 u 390 u ,.. u 
01- n -butylphthalat• 410 u 390 u ,.. u 
Ftuoranttwna 410 u 300 u 380 u 
Py~M 410 u ,. u 300 u 
B~b~halatai ... u ,.. u 300 u 
3,3- OIChlorobenzldlna 410 u , .. u 300 u 
Benzo(•l•nthrac:ene 410 u ,.. u ,.. u 
Chrys8M 410 u 390 u 300 u 
811(2- Ettyll'luytphtl'lelate 410 u , .. u 380 u 
01-n-Gq'lphthelld• 410 u , .. u 300 u 
BenZCI(bJIIuoranthentl 410 u 390 u 300 u 
Benzo(k)fluorantMne 410 u , .. u ,.. u -·- 410 u 300 u ,.. u 
lndeno(1,2,3-~ 410 u 300 u 380 u 
Oban3(e~ <10 u , .. u 380 u 

"""'" h 
410 u _OO<tU ,.. u 

- -·· ·-U- Not D•leded. The nwrber r.pruentt the tMihod d.tec:tlon limit. 
W - Etltmated QuantltlltJon Limtl 

TABLE2-I ~ 
SOILS SAMPLING RESULlS SUMMARY - 1otr 

SEMIVOLAlllE ORGANIC COMPOUNOS 

- 1e:~. 12-14' 2:~:-

~·· e-a· 

•nOIM 'l1l!1!!. •10M •10M F:~o• 

;: ~ ;~ ;~ ~ =~ 300 u 
390 u 360U 430 u 300 u 300 u 
390 u ""' u 430 u 390 u 300 u 
390 u ,.. u 430 u 390 u 390 u 
390 u 360 u 430 u 390 u 390 u 
390 u ,.. u 430 u 390 u 300 u 
390 u 360 u 430 u 390 u 390 u 
390 u 360 u 430 u 390 u 390 u 
390 u 300 u 430 u 300 u 300 u 
390 u 360 u 430 u 390 u 390 u 
390 u ,.. u 430 u 300 u 390 u 
390 u 300 u 430 u 390 u 300 u 
300 u 300 u 430 u 300 u 300 u 
390 u 300 u 430 u 390 u 300 u 
390 u 300 u 430 u 300 u 390 u 
390 u 300 u 430 u 390 u 390 u 
300 u ""' u 430 u 390 u ,.. u 
390 u ""' u 430 u ,.. u 390 u 
390 u 300 u 430 u 300 u 390 u 
390 u ,.. u " J 390 u 390 u 
390 u ,.. u 430 u 390 u 300 u 
390 u 360 u 430 u 300 u 300 u 
390 u 360 u 430 u 390 u 390 u 
390 u 300 u .. J 300 u 390 u 
390 u 300 u 430 u 300 u 390 u 
390 u 300 u 430 u 390 u 300 u 

1000 u ""' u 1000 u ... u ""' u 
390 u 300 u 430 u 390 u 300 u 

1000 u 1000 u 1000 u ... u ... u ,. u 300 u 430 u ,. u 390 u 
300 u 360 u .. J 390 u 390 u ,. u ,.. u 430 u 390 u 390 u 

1000 u .... u 1000 u ... u ... u 
390 u 300 u 430 u 390 u 390 u 

1900 u .... u 1000 u ... u ... u 
1000 u 1000 u 1000 u ... u "" u 

300 u ,.. u 24 J 300 u 390 u 
390 u ,.. u 430 u 390 u 390 u 
390 u ,.. u 430 u 300 u 390 u 
390 u ,.. u 430 u 390 u 390 u 
390 u ,.. u ., J 300 u 300 u 

1000 u 1000 u 1000 u ... u ... u 
1000 u 1000 u 1000 u ... u ... u 

390 u 300 u 430 u 300 u 390 u 
390 u ,.. u 430 u 390 u 390 u 
390 u 300 u 430 u 300 u ,.. u 

1000 u 1000 u 1000 u ... u ... u 
300 u ,.. u 340 J 300 u 390 u 
390 u ,.. u " J 390 u 300 u 
300 u 300 u " J 300 u 300 u 
300 u 300 u 430 u 300 u 300 u ,,. u ,.. u 700 300 u 300 u 
390 u 300 u 530 300 u 300 u 
390 u 300 u 430 u 390 u ,. u 
300 u ,.. u 430 u , .. u 300 u 
390 u 300 u 310 J 390 u 300 u 
300 u ,.. u 370 J 300 u 300 u 
300 u ,,. 

" J 390 u ,. u 
300 u 300 u 430 u 300 u ,. u ,. u 300 u ,.. J 300 u ,. u 
300 u 380 u 310 J 300 u 390 u 
300 u 300 u 330 J ... u 390 u 
300 u ,.. u 210 J 300 u 390 u 
390 u 300U 110 J 300U 

=~ ,. u __H!!_U 270 J mu 

,2:14· 1e:-;o. 

.!lllLIMI __Mlli_OO 

;;;;~ ;;; u ,.. u 370 u 
300 u 370 u ,.. u 370 u ,.. u 370 u ,.. u 370 u ,.. u 370 u 
300 u 370 u 
300 u 370 u 
300 u 370 u ,.. u 370 u 
300 u 370 u ,.. u 370 u 
300 u 370 u 
300 u 370 u 
360 u 370 u ,.. u 370 u 
300 u 370 u ,.. u 370 u ,.. u 370 u 
300 u 370 u 
300 u .370 u 
300 u 370 u 
300 u 370 u 
360 u 370 u ,.. u 370 u 
070 u ... u ,.. u 370 u 
070 u ... u 
300 u 370 u ,.. u 370 u ,.. u 370 u 
070 u 000 u 
360 u 370 u 
870 u ... u 
070 u 000 u 
300 u 370 u 
360 u 370 u 
360 u 370 u 
360 u 370 u 
360 u 370 u 
070 u ... u 
070 u ... u ,.. u 370 u ,.. u 370 u 
300 u 370 u 
870 u 000 u ,.. u 370 u 
380 u 370 u 
300 u 370 u 
300 u 370 u 
360 u 370 u 
360 u 370 u 
300 u 370 u 
300 u 370 u ,.. u 370 u , .. u 370 u 
300 u 370 u 
380 u 370 u 
360 u 370 u ,.. u 370 u ,.. u 370 u ,.. u 370 u 
300 u 370 u 
300 u 370 u 

•- Melcalf& Eddy, Inc., 18H, Sol Data Report far the Gnuwlle Solvents Site in Granvile. Ohio, for the Granvillll Sotv.nt.Sie PRP Group. 

2:c.· 2:.;: ....... F:~&JD. 

;:;u ;; ~ 
400 u 420 u 
400 u 420 u 
400U 420 u 
400 u 420 u ... u 420 u 
400 u 420 u ... u 420 u 
400 u 420 u ... u 420 u ... u 420 u ... u 420 u ... u 420 u ... u 420 u 
400 u 420 u 
400 u 420 u 
400 u 420 u 
400 u 420 u 
400U 420 u 
400U 420 u 
400 u 420 u ... u 420 u 
400 u 420 u 
400 u 420 u ... u 420 u ... u 420 u 

""" u 1000 u 
400 u 420 u 

1000 u 1000 u 
400 u 420 u 
400 u 420 u ... u 420 u 

1000 u 1000 u ... u 420 u 
1000 u 1000 u 
1000 u 1000 u ... u 420 u ... u 420 u 

4oo u 420 u 
400 u 420 u 
400 u 420 u 

1000 u 1000 u 
1000 u 1000 u ... u 420 u ... u 420 u ... u 420 u 
1000 u 1000 u 
400 u 420 u ... u 420 u ... u 420 u ... u 420 u 
400 u 420 u ... u 420 u ... u 420 u ... u 420 u 
400 u 420 u ... u 420 u ... u 420 u 
400 u 420 u ... u 420 u ... u 420 u 
400 u 420 u 
400 u 420 u ... u 420 u 
400 u 

• 



~ ... ~--~ 
D"tlh: :s:: •. ~;:,1~· •:::.· 
o• Coltedtd: 4""'" 4•1•- 4124/00 
~ 400V - 440 

;;~ ~ Ble(2- CNoro.tlyt.thef 400 u 440 u 
2-Chblq)hend 400 u 440 u 770 
1,3-DtchloRibennn. 400U 440 u 770 
1,4-Dict'lllmbenzene 400 u 440 u 770 
Ben¥ Alcohol 400 u 440 u 710 
1 ,2- Olr:;hloftlbenane 400 u 440 u 710 
2-M~Ipl'lenol 400 u 440 u 710 
8111(2-Ct.loroll~~ 400 u uo u 710 
4-Met~henol 400 u 440 u 710 
N-Nllroto-dl-n -p'OfiY .. m'"- 400 u uo u 170 --- 400 u 440 u 770 -- 400 u 440 u 770 
lsopl\oror. 400 u 440 u 770 
2-Nlrophenol 400 u 440 u 770 
2,4-D~ITtlpMnol 400 u 440 u 770 
Benzoic Add 400 u 440 u 170 
811(2-Ct'lloroethoxy)m.U~•ne 400 u 440 u 770 
2,4-0k:tllorophenol 400 u 440 u 170 
1,2,4-Trtc:hiDrob~- 400 u "' u no ............ 400 u 440 u 770 

·-~ .... 400 u "' u no 
HeQc:hlorcb "'-'.,. 400 u 440 u no 
• -c .. ro -3- MettnJ t.enol 400 u 440 u 170 
2-Mitltymphtht.'-ne 400 u 440 u no 
HHKhloroc:vcl09entadleM 400 u 440 u 170 
2,4,8- Trtctllorophenol 400 u 440 u 770 
2,4,5-TM!k!rophenol 1100 u 2200 u 1900 
2- Chlotoft'Phtt!OieM 400 u 440 u 770 
2-Ntlro.,..,. 1100 u 2200 u 1000 
D~htheiD 400 u 440 u 770 
Acen~hJhylene 400 u 440 u 770 
2,1-Din.nrtolulne 400 u uo u 770 
3-Nlro•nlllno 1100 u 2200 u 1900 
Acenf!Phlhene <00 u 440 u 170 
2,4-Dinl~henol 1100 u "" u 1000 
4-NI!:ropM!nol 1100 u 2200 u 1900 
Obenzoturen 400 u 440 u 770 
2.4-0inlrotolulne 400 u 440 u 770 
Olltt'flptttha'-te •oo u 440 u 770 
4-Chlonlfl~l-ptt.nylelhll 400 u uo u 770 -- 400 u <40 u 770 
4-Niroenllne 1100 u "" u 1000 
4,8- Olnlro- 2- meltylphenol 1100 u "" u 1000 
N-Nlfllltodlp~le.mlnl •oo u uo u no 
4- Bromophenyl-phenyllther 400 u 440 u 170 
Huac:hlorobenz- 400 u «O u 770 
PentiCMDruptllnol 1100 u "" u 1000 
Phenarrttuene 400 u «O u 770 
Mthr•~ 400 u 440 u 170 
c ....... "" u 440 u 170 
01- n-butylphtl'llllll 400 u 440 u 770 
FluorentMne 400 u 440 u 770 
Py~M •oo u 440 u 170 
EkJIW'b~lphlllle •oo u «o u 770 
3, 3- Dk::Nortlb.nzldlnl 400 u 440 u no 
8enZo(I}M'hf- •oo u <40 u 710 
Chryt..W 400 u 440 u 770 
Blll2- ~lhexyQphthlfatl 400 u 440 u 770 
01-n-~lphthlt.ll <00 u 440 u 770 
Benzo(b)tiUorlnthlne 400 u «O u 770 
Benzo(iqluor.rrthenl 400 u 440 u 770 
Benzo(l)py- 400 u <40 u 770 
lndeno(1,2,3-cd)py- 400 u '" u 170 
OblnJ(I,ft)enthr-=- 400 u 440 u 770 .... 400 u 440 u 170 

-~--U - Not Olltlcl_., l~ nunttlf rt~pffl...tl the method detedktn ltmlt. 
W - Eltlmeted au.ntltllllon Llrntl 
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u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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u 
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u 
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u 
u 
u 
u 
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TABLE 2-8 -~ 

SOILS SAMPLING RESULTS SUMMARY - ,_. 
SEMIIIOLA11LE ORGANIC COMPOUNDS 

SB-
~;:;.~ -··-10 ··- ~;~ ,1:. :::;:. ~;: .. &-II' 2-4' 1-11' 

4124" 4124188 "'"'" 412., .. "' .... ~ .. 412, .. 

;: ~ ;: ~ ;: ~ ;; ~ 300 ~ 700 u 700 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
100 u 720 u '" u 100 u '" u 720 u 390 u 
100 u 720 u 700 u 100 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 300 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u "' u 780 u 780 u '" u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u 780 u 700 u 700 u 720 u 390 u 

"" u 720 u 700 u 780 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
780 u 720 u "' u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u "' u 720 u 390 u 
700 u "' u "' u 700 u 700 u 720 u 390 u 
700 u 720 u "" u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u "" u 700 u 700 u 720 u 390 u 
710 u 720 u "" u "" u 700 u 720 u 390 u 
700 u "' u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u "" u "' u 700 u 720 u 390 u 
780 u 720 u 700 u 700 u 700 u 720 u ... u 
700 u 720 u 780 u 700 u 700 u 720 u 390 u 
780 u "' u 700 u 780 u 700 u 720 u 390 u 
700 u "' u 700 u 700 u 700 u 720 u 300 u 

1900 u 1100 u ""' u 1000 u 1900 u 11100 u 1900 u 
700 u 720 u 700 u 700 u 780 u 720 u 390 u 

1900 u 1700 u 1900 u 1900 u 1900 u 1000 u 1900 u 
700 u 720 u 780 u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u 780 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
780 u 1700 u 700 u "' u 700 u 11100 u 1900 u 
780 u 720 u 780 u 700 u 780 u "' u 300 u 

1900 u 1700 u 1900 u 1000 u 1900 u 1800 u 1000 u 
1000 u 1700 u 1900 u 1000 u 1000 u 1800 u 1900 u 

700 u "' u 700 u 700 u 700 u "' u 390 u 
780 u 720 u 780 u 780 u 700 u 720 u 390 u 
780 u 720 u 700 u 700 u 700 u 720 u 390 u 
780 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u 780 u 780 u 780 u 720 u 390 u 

1000 u 1700 u 1000 u 1900 u 1000 u ""' u 1900 u 
1000 u 1700 u 1900 u 1000 u 1900 u 11100 u 1000 u 

700 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 780 u 700 u 720 u 390 u 
700 u 720 u 700 u 780 u 700 u 720 u 390 u 

1900 u 1700 u 1000 u 1900 u 1000 u 1800 u 1000 u 
700 u 720 u 700 u 780 u 700 u 720 u 390 u 
700 u 720 u 700 u 780 u 780 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 

51 J 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 780 u 780 u 720 u 300 u 
700 u 720 u "' u 700 u 780 u 720 u 390 u 
700 u 720 u 700 u 780 u 700 u 720 u 390 u 
700 u 720 u 780 u 780 u 780 u 720 u 390 u 
700 u 720 u no u 700 u 700 u 100 u 390 u 
700 u 720 u 700 u 780 u 700 u 720 u 390 u 
700 u 720 u 780 u 700 u 40 J 37 J 200 J 
780 u 720 u 780 u 700 u 700 u "' u 390 u 
700 u 720 u 780 u 700 u 700 u 720 u .. J 
780 u 720 u 700 u 700 u 780 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 390 u 
700 u 720 u 700 u 700 u 700 u 720 u 300 u 
700 u 720 u ~: ~ 700 u 700 u 720 u 390 u 
780 u 720 u 700 u 700 u 720 u 120 J 

•- Meta.. & Eddy, Inc., 1098, Sol Data Report for the Granvi .. Solvents Site in Granville, Ohio., tor lhe Granville Solvents Sle PAP Group. 

·:::.· ~::,~ BB-25 
18-20' 

4~ ... 4~ ... 412l!l00 =v =~ ;: ~ 370 u 
370 u "" u 740 u 
370 u "" u 740 u 
370 u """ 740 u 
370 u """ 740 u 
370 u 300U 740 u 
370 u 380 u 740 u 
370 u 300U 140 u 
370 u """ 740 u 
370 u "'" 740 u 
370 u ..., u 740 u 
370 u 300 u 740 u 
370 u 300 u 740 u 
370 u "' u 740 u 
370 u ,., u 140 u 
370 u 300 u 740 u 
370 u "' u 140 u 
370 u 380 u 740 u 
370 u 300 u 740 u 
370 u 380 u 740 u 
370 u ,., u 740 u 
370 u 300 u 140 u 
370 u 380 u 740 u 
370 u ..., u 740 u 
370 u ,., u 740 u 
370 u "' u 740 u 

11100 u 1000 u 1"' u 
370 u "' u 740 u 

1800 u 1000 u 1000 u 
370 u "' u 740 u 
370 u "' u 740 u 
370 u "" u 740 u 

1000 u 1000 u 1800 u 
370 u ... u 7<0 u 

1800 u 1800 u 1800 u 
1800 u 1000 u 1000 u 
370 u ... u 740 u 
370 u ..., u 740 u 
370 u ... u 740 u 
370 u ... u 740 u 
370 u ..., u 740 u 

1000 u 1800 u 1800 u 
1800 u 1000 u 1800 u 
370 u ..., u 740 u 
370 u ..., u 740 u 
370 u "" u 740 u 

1800 u 1000 u .. J 
370 u "' u 740 u 
370 u "" u 740 u 
370 u ... u 740 u 
370 u "" u 740 u 
370 u "" u 740 u 
370 u "' u 740 u 
370 u "" u 740 u 
370 u "" u 7<0 u 
370 IJ ... u 740 u 
370 u "" u 740 u 
200 J ... u 7<0 u 
370 u "' u 740 u 
370 u ... u 740 u 
370 u ... u 740 u 
370 u ... u 740 u 
370 u ... u 740 u 
!70 u ... u 740 u 
70 u "" u 740 u 

• 



............. ·::::' ·;::.· ~;~,2; 

D.t.COhcled: 4 171t8 41JLDL 417 H 

I';:_~~~ Chlofoetty'ett~er ;: ~ ;;~ ;;~ 
2-Chlorcphllnol 700 u 310 u ... u 
1,3-Ok:hlorobenun. 700 u 300 u ... u 
1,4-Dlc:tdorobenune 710 u 310 u 300 u 
a.n~ Alcohol 710 u 310 u ... u 
1,2-Dichlordl~ 710 u 310 u 310 u 
2-1QUtj'lp.M.Ml 700 u 310 u 310 u 
Bls(2-C~rollapropyt)efher 710 u 310 u 300 u 
4-MeltylpMncl 710 u 310 u 310 u 
N- Nlntto-ctl- n -prop,lfomln• 700 u 300 u 310 u 
~toroeth.,. "" u 300 u 310 u 
Nlroblllll ... no u 310 u 310 u 
l1ophorcme 710 u 310 u 300 u 
2-W.rophenol 710 u 300 u 310 u 
2,4- Oll'rlett\llp henol 700 u 310 u 310 u 
BenzoiC Aeld 710 u 310 u 310 u 
811(2- Chloroetto~m.tn•n• 710 u 310 u 310 u 
2,4-0k:tllonlptwnot 700 u 310 u 310 u 
1,2.•- Trtdllorobenzene 710 u 310 u 310 u 
N8phthalenl 710 u 300 u 310 u 
4-Chloroanllrqi 710 u 310 u 310 u 
HeuehloRib~-... 710 u 310 u 310 u 
4-Chloro-3-MeUylp.Mnol 710 u 310 u 310 u 
2-Mett¥1n~ 710 u 310 u 360 u 
Heuchloroqtelopentad..,. 710 u 310 u 310 u 
2,4,1-Trk:hlo~ 710 u 310 u 310 u 
1.4,5-1'~ >700 u 1100 u 17(" u 
2-ChlorofMPhthmM 700 u 310 u 310 u 
2-Nitroanllne 3700 u 1100 u 1700 u 
D~hlhlllaltl 710 u 310 u 310 u 
Aeeniphthyliml 710 u 310 u 310 u 
2,8-DinlrotoMne 710 u 310 u 310 u 
3-NilroMIIna 3100 u 1100 u 300 u 
~niPMMn• 710 u 310 u 310 u 
2,4-Dinlreptlenol 3100 u 1100 u 1700 u 
4- N1troph1rwl 3100 u 1100 u 1700 u 
Dbenzofuran 710 u 310 u 310 u 
2, 4- Dlnltalo"-ne 710 u 310 u ... u 
O~lp hlhlllfo'- 1300 300 u 310 u 
4-Chlo~hllf¥-PhenyiMhlr 710 u 310 u 360 u 
Fluorene 710 u 310 u 310 u 
4-Nttto•nllne 3"" u , ... u 1700 u 
4,8-Dir'lln:~-2-meUylphenol 3700 u 1100 u 1700 u 
N-Nilrotodlph...-,nlne 710 u 310 u 310 u 
4-BrornopM~I-phtlnylether 710 u 310 u 360 u 
Hu.ehlorob.nz.,. 710 u 310 u 310 u 

"·"'~-' 
., .. u 1000 u 1700 u 

Phenenttuentl 710 u 310 u 310 u 
Anthrac:en. 710 u 310 u 310 u 
Calb&ZCJ'- 710 u 310 u 360 u 
01- n -butylphthalata 710 u 310 u 310 u 
Fluorenthene 710 u 310 u 310 u 
Pyrena 710 u 310 u 310 u 
But,tbenzylp!Hilate 710 u 310 u 300 u 
3,3- Didllorobenzlcllne 700 u 300 u 360 u 
Benzc(a)anthreoene 710 u 310 u 310 u 
Chrv-eM 700 u 310 u 310 u 
Blt(2- EV¥thu)1phthelale 710 u 310 u 360 u 
01- n- OC\'iphthala1e 710 u 300 u 360 u 
Benzo(b}fluoranthana 710 u 310 u 310 u 
e.nzc(k)fluoranlhet~~~ 710 u 310 u 360 u 
Benzo(•}py.-.ne 700 u ,.. u 310 u 
lndenc(1.2,3- ed)pyrene 700 u 310 u 310 u 

1 ::n••·~l~~hreeena 
710 u 310 u 360U 

nzafil.h 1a1VIIne 710 u 310 u 310U 

- ~•umewa 

U - Not Oatact:ad. lhe nttrmar reptetflft:l the method cteted:lon limit 
w - e.etmaled Quanllt.ltlon Limit 

I 
' T.oBLE2-1~' 

SOILS SAMPI.ING AESIJL TS SUUMAJIY - 1-
SEMI\/OLATILE ORGANIC COMPOUNDS 

;;::: ·:::.· ·::.~· :::::. 
417/H 411AIH <110/11 .,,_ 

350 ~ 370 u ~~ ~ ;;~ ~ 
350 u 370 u 400 u 370 u 
350U 370 u 400 u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u 400 u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u 400 u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u 400 u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 

1700 u 1100 u 1000 u 1100 u 
350 u 370 u •oo u 370 u 

1700 u 1100 u 1900 u 1100 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u ... u 370 u 
350 u 1100 u •oo u 1100 u 
350 u 370 u •oo u 370 u 

1700 u 1100 u 1000 u 1100 u 
1700 u , ... u , ... u 1100 u 
350 u 310 u •oo u 370 u 
350 u 370 u 400 u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u 400 u >10 u 

1700 u 1100 u 1000 u 1100 u 
1700 u 1100 u 1000 u 1100 u 
350 u 370 u 400 u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 

1100 u ""' u 1000 u , ... u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u 120 J 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u 400 u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ""' u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u ... u 370 u 
350 u 370 u •oo u 370 u 
350 u 370 u •oo u 370 u 

~:::. 
A115/M 

;;~ 
310 u 
300 u 
300 u 
300 u 
310 u 
310 u 
310 u 
310 u 
300 u 
300 u 
300 u 
300 u 
310 u 
310 u 
310 u 
310 u 
310 u 
310 u 
310 u 
300 u 
310 u 
310 u 
310 u 
310 u 
300 u 

1 ... u 
310 u 

1100 u 
310 u 
310 u 
310 u 

1100 u 
300 u 

1100 u 
1100 u 

310 u 
310 u 
310 u 
300 u 
310 u 

1100 u 
·1100 u ,.. u 

310 u 
310 u 

1000 u 
300 u ,.. u 
360 u .. J 
310 u 
300 u 
360 u 
310 u 
310 u 
310 u ,.. u 
310 u 
310 u 
310 u 
310 u 
310 u 
310 u 
310 u 

• - Metallf & Eddy, Inc., 11H, Soil Dat. Reporl for the Grarwl .. Solvents Site in Granvih, Ohio. for the Granvillll So1venb Sle PRP Group. 
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Antimony 0.53J 2.0 J 0.53J 
Arsenic 27.9 J 182 J 33J 
Barium 54.6 66.7 73.9 
Berylfium 0.84 0.55 0.45J 
Cadmium 0.17 0.69 0.49 
Calcium 1040 3000 70900 J 
Chromium 12.2 10.1 8.8 J 
Cobatt 10.1 14.7 9.5 
Copper 29.1 41 29.7 J 
Iron 32000J 90000 J 36800 J 
Lead 21.3 J 117 J 18.6 J 
Magnesium 1930 J 2750J 16600 J 
Manganese 457 J 2190 J 610 J 
Mercury 0.05 u 0.06 0.09 u 
Nickel 26.6 J 61.5 J 30.7 J 
Potassium 1410 1050 1600 J 

0.54 J 1.8 J 0.36 u 
0.14 u 0.15 u 0.14 u 
66.4 24.6 u 62.8 
0.51 UJ 0.53 UJ 0.49 u 
26.5 23.6 J 28.1 

J - Estimated value 
UJ - Estimated quantitation limit 

TABLE2-6 
SOIL SAMPUNG RESULTS SUMMARY- 1996* 

METALS (IIg/kg) 

0.33 J 0.29J 0.26 J 0.46J 
149 J 19.9 9.7 8.5 20.9 
62.5 395 33.7 34.1 32 
0.35J 0.56 0.33 0.32 J 0.26 J 
0.25 0.16 0.27 0.27 0.43 

31200 J 1070 22300 23900 43200 
6.3 J 13 J 6.7 J 7.0 J 5.7 J 
7.8 9.7 4.3 5.2 4 

45.1 J 24.4 J 14.4 12.5 12.9 
33600 J 21eoo 14000 13300 26300 

395 J 20.1 J 8.4 J 7.1 J 7.8 J 
11500 J 2140 10200 J 9960 J 16100 J 

474 J 439 217 228 399 
0.09 UJ 0.05 u 0.05 u 0.05 u 0.05 u 
23.9 J 24.3 J 14.8 J 15.2 J 14.8 J 
1050 J 1320 J 1050 J 1160 J 915 J 
0.81 J 1.0 J 0.43 J 0.25 J 0.33J 
0.11 u 0.11 u 0.2 0.1 

19.0 u 42.6 u 
0.41 u 0.25 u 

16.5 J 

0.23 J 0.47 J 0.91 J 
7.7 16.2 30.5 

32.6 118 41.1 
0.22 J 0.3 0.17 
0.24 0.2 1.1 

65600 1350 J 44500 J 
4.6J 13.5 J 10.3 J 
3.1 10.5 7.9 
9.1 16 22.7 

6940 23400 J 29100 J 
5.8J 15.2 J 21.1 J 

20900 J 1690 J 25300 J 
201 1490 J 835J 
0.05 u 1.5 0.10 u 

6.1 J 20.9 J 30.6J 
669J 1510 

0.17 UJ 0.69J 
0.07 u 0.12 u 

70 55.1 
0.24 u 0.38 u 
12.6 J 25.1 

• - Metcalf & Eddy, Inc., 1996, Soil Data Report for the Granville Solvents Site in Granville, Ohio, for the Granville Solvents Sire PAP Group. 

0.47 J 0.35 J 
16.5 10.9 J 
73.1 77 
0.32 0.29 

0.9 0.56 
34200 J 109000 

10.9 J 7.3 
11.6 6.7 
22.9 16.5 

23100 J 18100 J 
11 J 44.8 J 

11700J 29eoo J 
795J 1500 J 

0.11 u 0.04 u 
42 J 22.8 J 

2370 1060 
0.56 J 
0.12 u 
35.1 

• 



TABLE2-8 
SOIL SAMPUNG RESULTS SUMMARY- 1996* 

METALS (llg/kg) 

2-4' 6-8' 18-20' 2-4' 6-8' 12-14' 18-20' 

I 
Antimony 0.56J 0.14 J 0.41 J 0.55J 0.53 J 0.40 UJ 0.39J 0.58J 
Arsenic 74.1 J 19.4 J 12.7 J 24.4 J 17.2 J 26.3 21.8 J 26.1 J 
Barium 86.8 76.6 85.8 190 41.5 38.8 33.3 90 
Beryllium 0.6 0.54 0.37 0.3 0.62 0.36 0.34 0.41 
Cadmium 0.55 0.63 0.95 0.71 o.oe u 0.79 0.49 u 0.88 
Calcium 1890 37500 96100 76300 7800 37000 J 78900 26100 
Chromium 14 11.6 7.2 10.7 17.2 7.6 7.8 10.3 
Cobatt 9.9 9.0 5.2 6.1 7.8 6.3 6.2 38.5 
Copper 27.2 26.3 32.1 18 31 26.3 24.5 23.9 
Iron 54700 J 28600 J 30100 J 27600 J 28600 J 26200 21900 J 32500 J 
Lead 17.1 J 17.4 J 7.7 J 12.1 J 13.5 J 19.2 J 13.9 J 38.8J 

VI 
Magnesium 2510 11700 25600 21400 3960 19100 J 31000 11400 

00 Manganese 356 336 829 419 153 470 373 1700 
Mercury 0.07 u 0.10 u o.oe u 0.05 u 0.06 u 0.11 u 0.05 u o.oe u 
Nickel 44.4 27.2 27.4 19 26 30.7 18.3 49.8 

1650 2230 1110 1540 2140 959 1290 1330 
1.0 J 0.41 J 0.34 UJ 0.33 UJ 0.38 u 0.35 u 0.36 UJ 0.39J 

0.13 u 0.14 u 0.13 u 0.13 u 0.15 u 0.13 u 0.14 u 0.14 u 
86.7 88.9 25.2 101 105 
0.52 u 0.48 u 0.46 u 0.55 0.50 u 

J - Estimated value 
UJ - Estimated quantitation limit 
* - Metcalf & Eddy, Inc., 1996, Soil Data Report for the Granville Solvents Site in Granville, Ohio, lor the Granville Solvents Sire PRP Group. 



SB~l5 

SB~05 
~ <2'-4') 
1, 1, 1-TRJtK-.llRDETHANE 2 J 
TETRAOI...IRETHEN£ 3 J 

( 2' -4') 

' ' "' 

SB~l6 

SB-24 
loiW~1S @ 

58· 
(!, 

( 2' -4') 

5 J 

5 
GSS-MW4 

<2' -4') 

" I J 

EXPLANATION 
SAIIPLE LOCATION 
(CHEt.tlCAL ANAI.YS1S FOR VOCs, 
SVOCs, AND METALS & 
PINSICAL ANALYSIS) 

1\ SAIIPL.E LOCATION 
~ (CHEt.tlCAL ANAI.YS1S FOR VOCs, 

SVOCs, AND METALS) 

e SAIIPLE LOCATION 
(CHEloiiCAL NW.. YS1S FOR VOCs 
ONLY) 

@ SAIIPLE LOCATION 
(CHEloiiCAL ANAl YS1S FOR VOCs 
AND PHYSICAL ANALYSIS) 

~BUILDING 

ALL CONCENTRATIONS IN ug/kg 

SB~17 
-----l'ltl!; (2'-4') 

""' 

""" I , e-D I CHt..JJROETHENE < totQ l > 
cts-l, 2-DICHI...IROETHEt£ 
TRICHl...ORI][THENE 
TETRACHL.OR1JETlo£NE 

SB~30 

f£THYL(NE CHLORIDE 
( 2" -4') 

' J 
.. J T[Ll.I(N£ 

1,!, 1-TRICHLORCETHANE l J 
TETRACH..CRJETHENE 2 J 

<2' -4') 

"' " " '" 

SB~09 
YD.: ( 2' -~·) 
AC(TIJNE 9 J 

SCALE IN 

0 35 

FEET 

70 
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ARSENIC 74. 1 J 19. 4 J 12. 7 J 24. 4 J 
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Figure 9 shows the areal distribution of chlorinated and nonchlorinated VOCs at a depth of 12 to 14 feet. 

These concentrations are clustered in/or around the fill area and Site buildings. A wider areal extent of 

detections is found at this depth than in the overlying samples. Detections extended to the north (SB-16 

and SB-22), east (SB-17 and SB-11), and to the south (SB-28 and SB-05) of the fill area. As SB-06 and 

SB-07, respectively west and north of SB-28, had no detections of these chemicals, this may be an 

isolated hot spot. SB-11 encountered perched groundwater at a depth of approximately eight feet. 

Figure 10 shows the areal distribution of chlorinated and nonchlorinated VOCs at a depth of 18 to 20 

feet. This is the largest areal distribution of these chemicals from all of the sampled intervals. Three 

borings north of the fill area (SB-16, SB-21, and SB-22), three borings east of the fill area (SB-11, SB-

17, and SB-18), and two borings south of the fill area (SB-05 and SB-07) had detections of moderate 

concentrations. Groundwater depths in these borings range from 8 to 23.8 feet below ground surface. 

All borings within the fill area encountered water between the depths of 22 and 23.8 feet. Samples from 

borings SB-05, SB-07 and SB-11 at this interval were in the saturated zone. 

Figure 11 shows the areal distribution of chlorinated and nonchlorinated VOCs at depth intervals of 26-28 

and 28-30 feet. These intervals are located below the water table. SVOCs were detected at seven 

locations (Figure 12), and detections were clustered in or around the fill area. Metals concentrations are 

reported on Figure 13 and background metal concentrations are reported on Figure 14. 

2.3.2.4 Soil Air Permeability Evaluations 

Between May and June 1994, M&E conducted three soil vapor removal (SVR) pilot evaluations at the 

Site. These evaluations were conducted to obtain information regarding soil permeability for air and 

V OC removal rates. 

M&E installed four SVR wells on, the GSS and four SVR wells in the vicinity of the Village of Granville 

Water Treatment Plant. The wells were installed on a Cartesian Coordinate System with one well 

installed at the origin, one well installed on the X axis 15 feet from the origin (x = 15) and two wells 

installed on the Y axis 10 and 25 feet from the origin, respectively. All wells were installed to 

approximately 2 feet above the water table with a maximum depth of 20 feet. SVR wells were 

constructed of 2-inch Schedule 40 PVC with a 20-slot screen. The wells were completed with 
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approximately 2 feet of stick-up for easy connection to the pilot unit (Draft Work Plan Removal Action, 

December 1994). 

The pilot system was connected to the vapor extraction test well (located at the origin) and monitoring 

equipment was attached to the monitoring wells. After M&E recorded baseline data from the monitoring 

equipment, the blower was engaged and M&E began recording test data. Vacuum and velocity 

measurements were recorded approximately every 10 minutes during the test. M&E collected data more 

frequently during the first hour of the test. Photo ionization detector readings were collected and recorded 

predominantly from the discharge stack and from the monitoring points during the test. Groundwater 

level data were obtained whenever a monitoring point indicated a rising pressure in the well. The rising 

pressure may be attributed to upwelling of the aquifer. The tests were conducted for a minimum of 2 

hours with a maximum of 6 hours. Discharge of the extracted air to the atmosphere was approved by 

a letter from Jay McCoy of the Ohio EPA (May 10, 1994). 

The results of the pilot evaluations on the Site indicate low air permeability through the surrounding soils. 

A wide range of vacuum levels were applied to the vacuum extraction well with no response in the 

monitoring wells surrounding the extraction well. Air velocity readings obtained from the pilot system's 

induction pipe indicated minimal air flow from the extraction well. The radius of influence surrounding 

the extraction well was less than 3 feet in diameter. 

The results of the pilot evaluation near the Village of Granville Water Treatment Plant indicated that a 

vacuum response was recorded 15 feet away from the extraction well giving the extraction well a radius 

of influence of approximately 15 feet. In addition, the extraction well produced approximately 100 cubic 

feet per minute ( cfm) with an applied vacuum of 29 inches of water. 

2.3.3 Effect of the Groundwater Barrier, Extraction and Treatment System 

As required by the AOC, two extraction wells were installed between PW-1 and the former warehouse, 

and a groundwater barrier, extraction and treatment system was activated in 1994. As required by the 

AOC, PW-1 was replaced by PW-4. The Village of Granville water supply now comes entirely from 

PW-2, PW-3, and PW-4. 
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The operation of the extraction wells changed the groundwater flow direction. Potentiometric contour 

maps made before and after the extraction wells were installed show the changes in the flow system. 

Groundwater gradients are low and groundwater movement is slow, on the order of a few inches per day 

in the solvents area, but considerably faster as it neared the wellfield and gradients increased (see 

Monitoring Well Installation Report, December 1996). 

The hydraulic connection appears to be poor between the aquifer and Raccoon Creek. This was 

suggested by pumping tests made after the extraction wells were installed in late 1994 (Aquifer Pumping 

Rest Report, 1995). The short- and long-term tests did not show the presence of recharge boundaries on 

the time-drawdown graphs that might correspond to leakage from Raccoon Creek. Nor do the 

potentiometric maps made after the extraction wells were being pumped provide evidence of a strong 

connection between Raccoon Creek and the aquifer. 

Potentiometric surface maps have been developed and are presented below, based on measurements 

collected from groundwater monitoring wells on January 30, 1995; January 18, 1996; and January 17, 

1997 (Figures 15, 16, and 17, respectively). The potentiometric surface map for January 15, 1995 was 

based on measurements collected from the existing monitoring wells that had been previously installed 

by the Ohio EPA. The GSS PRP Group installed 15 additional wells during December 1995 and January 

1996. As such, the potentiometric surface maps based on subsequent measurements include data from 

the complete monitoring network. Figures 16 and 17 confirm complete control of the flow system in the 

vicinity of the two extraction wells, and a groundwater divide in the vicinity of supply well PW-1 that 

prevents movement of water toward wells PW-2, PW-3 and PW-4. 

The two extraction wells, EW-1 and EW-2, are pumped at rates sufficient to establish hydraulic control 

but not to put an excessive quantity of water through the treatment system (see Removal Action Aquifer 

Pumping Report). Results, so far, show the extraction rates (160 gal/min from EW-1, and 75 gal/min 

from EW-2) are effective in maintaining the barrier and removing the contaminants. Both wells are 

highly efficient and could be pumped at much higher rates if needed. The pumping tests showed this 

aquifer to be extensive and highly transmissive. Although the supply wells require cleaning and iron 

removal from time to time, water levels in the aquifer recover quickly when the wells are shut down and 

there is no evidence of over-pumping. 
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2.4 ANALYTICAL DATA 

2.4.1 Groundwater Data 

The groundwater data collected during the course of the Removal Action are summarized above. The 

data collected by the GSS PRP Group are included for reference in Appendix A. 

2.4.2 Soil Data 

The soil data collected during the course of the Removal Action are summarized above. The data 

collected by the GSS PRP Group are included for reference in Appendix A. 

2.5 STREAMLINED RISK EVALUATION 

2.5.1 Introduction to the Risk Evaluation 

This streamlined risk evaluation is presented as evidence that when completed, the proposed treatment 

of source soils on the Site will achieve compliance with the following requirement of the Administrative 

Order on Consent, which orders the PRP group to: 

''Treat soils at the site to levels which will assure protection of hUTTUln health and the 
environment, to levels which will attain all risk-based standards and federal and state 
ARARs, and to levels which will assure, to the maximum extent practicable, that no 
groundwater beneath the soils will become contaminated above the groundwater no 
further action levels." (Section V.2.g). 

The risk-based standards that are applicable for the Site are determined by U.S. EPA policy as an 

estimated carcinogenic risk not to exceed the range of 1E-06 to 1E-04 (1 excess case of cancer for every 

1 million people exposed to 1 case of cancer for every 10,000 people exposed over a lifetime), and a 

hazard index of 1.0 or less for exposure to noncarcinogenic chemicals. According to OSWER Directive 

9355.0-30, the total risk to an individual from all site-related exposures to carcinogenic chemicals should 

not be greater than an estimated 1E-04 lifetime risk (U.S. EPA, 1991). 

This streamlined risk evaluation was performed to estimate the potential risks associated with the target 

residual concentrations of the chlorinated and nonchlorinated VOCs in soil that are expected to remain 
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upon completion of the proposed soil treatment. The concentrations of these chemicals which are 

addressed in this risk evaluation were derived from a model that predicted the concentration of each 

chemical in soil that would contribute to a concentration of the chemical in underlying groundwater that 

did not exceed the "no further action" level. The details of the model used to derive the target 

concentration for individual chlorinated and nonchlorinated VOCs in soil are described in Section 2.5.6 

below of this report. 

The risk potentially associated with the modeled treatment goals for chlorinated and nonchlorinated VOCs 

in soil is a function of the toxicity of the chemicals and the degree of contact that people are likely to 

have with the soil. In turn, the amount of contact that people may have with soil on the Site is a function 

of land use. The Site is presently zoned for industrial use. This designation is expected to continue into 

the future, even if the property remains secured and vacant. The chlorinated and nonchlorinated VOCs 

of concern are primarily located below the ground surface. There are two groups of individuals 

(receptors) who could come into contact with soil on the site. These groups are: 1) people performing 

trenching or excavating activities through the subsurface soils, such as may be required to repair or install 

underground utilities; and 2) people who are employed by some future industrial enterprise and have daily 

contact with soil on the property. 

This risk evaluation examines the two groups of receptors mentioned above and demonstrates that the 

proposed treatment goals for the chlorinated and nonchlorinated VOCs in soil are expected to be 

associated with carcinogenic risks and noncarcinogenic hazards which are well within the range of 

acceptability established by U.S. EPA for an industrial property. The following sections of the risk 

evaluation present the supporting arguments for this conclusion. 

2.5.2 Conceptual Site Model 

The conceptual site model (CSM), which is presented in Figure 18, is a representation of the means by 

which a person may come into contact with the chlorinated and unchlorinated VOCs in soils on the Site. 

The CSM provides a framework for evaluating potential exposures to the chemicals of concern under the 

most likely land use conditions. 
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2.5.2.1 Land Use Scenarios and Potential Populations of Concern 

Granville Solvents, Inc. operated as a petroleum bulk storage, distribution, and recycling facility and later 

as a solvent recycling and reclamation facility at this location for over 30 years. This long history of 

industrial use for this property is well established. This property is still owned by GSI. At the present 

time, a locked twelve-foot high fence with three-strand barbed wire has been placed around the Site and 

area of impacted soil as ordered by the AOC (Site Security Plan, M&E, 1994). The existing conditions 

of the site are expected to remain as is, enclosed by a locked fence and void of any long-term land use 

activity (i.e., residential use, commercial use, etc.). The area has limited space available for 

redevelopment. The presence of the water treatment plant and bridge overpass will most likely prevent 

any type of development of the site. However, the site is located on land that has been zoned for 

industrial use, and is bounded on the east and west by industrial property and on the south by a no-build 

zone adjacent to Raccoon Creek. If the Site is ever used in the future, it is most likely to be for a small 

commercial or industrial enterprise. The two groups of individuals or receptors who could potentially 

come into contact with residual concentrations of the volatile chemicals of concern in soil on the property 

are excavation workers and industrial workers. 

Even if the site is not returned to active use, there is the potential that there will be a time when it may 

be necessary to cross this Site with an underground utility, such as a sewer or electric line. An 

excavation worker may be required to excavate soil to a given depth and install equipment below grade 

in soil where residual concentrations of chlorinated and nonchlorinated VOCs are located. There is the 

potential that this worker will be exposed for a short duration to the chemicals present in the Site soils 

via incidental ingestion, dermal contact, and inhalation of volatile emissions. 

In the unlikely event that the Site is redeveloped as a commercial or industrial enterprise, a hypothetical 

employee was evaluated as the second type of potential receptor. This scenario makes the very 

conservative assumption that soils containing residual concentrations of chlorinated and nonchlorinated 

VOCs will somehow be brought to the surface and distributed across the Site in such a way that an 

employee could have frequent and repeated contact with the soil. The evaluations for this receptor also 

assume that the concentrations of chlorinated and nonchlorinated VOCs in the soil will remain constant 

for 25 years. 
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2.5.2.2 Exposure Assumptions for the Potential Receptors 

For the excavation worker, the on-site work activities are assumed to occur for a single 30 day period, 

during which time the worker is on-site for eight hours per day. The excavation worker is also assumed 

to ingest 480 mg/kg of soil every day. In addition, it is assumed that dermal exposure to soil occurs on 

the head, hands, and arms, so that the skin surface area exposed is 3,200 em'. An adherence factor of 

1.0 is used in conjunction with a default skin absorption factor of 25 percent for the volatile organic 

chemicals of concern. Furthermore, it is assumed that the excavation worker would rely on bulldozers 

or backhoes to move the soil, so that the inhalation rate of 0.83 m3/hr for moderate activity is 

appropriate. The excavation worker is intended to represent a short duration, but relatively higher 

intensity exposure than the industrial worker. 

For the industrial worker, the on-site work activities are assumed to occur 250 days per year, during 

which time the worker is on-site for eight hours per day. The industrial worker is assumed to have a 

daily ingestion rate of 100 mg/kg. In addition, it is assumed that dermal exposure occurs at the head, 

hands, and arms, so that the skin surface area exposed is 3,200 cm2 An adherence factor of 1.0 is used 

in conjunction with a default skin absorption factor of 25 percent. The inhalation rate of 0.83 m3/hr for 

moderate activity is considered appropriate. The industrial worker is intended to represent a less intense, 

but much longer duration exposure than the excavation worker. The lower ingestion rate of soil and the 

longer exposure period are the major differences between the two sets of exposure assumptions. 

2.5.3 Chemicals of Potential Concern for the Soil Removal Action 

Previous investigations identified those chemicals in Tables 2-2 and 2-9. Chemicals of potential concern 

were identified and reported in the December 8, 1995, DTM ( 1995). The chemicals of concern were 

identified based on the general types of chemicals described in the Administrative Order on Consent and 

the analytical results of historical sampling of groundwater and soil. 

There are nineteen (19) chlorinated and nonchlorinated VOCs that are of potential concern in groundwater 

for which soil treatment goals were derived using the fate and transport model described in Section 2.5.6 

below. Table 2-9 lists the chemicals that were originally identified as being of concern in the December 

8, 1995, DTM. Chemicals that were detected in at least one soil sample collected during the April 1996 
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sampling event were included in the fate and transport model for groundwater and are addressed in this 

risk evaluation. 

TABLE 2-9 
CHEMICALS OF CONCERN FOR THE GRANVILLE SOLVENTS SITE 

I, I, 1-Trichloroethane Carbon disulfide 

I, I ,2-Trichloroethane Chlorobenzene 

I ,1-Dichloroethane Chloroform 

I, 1-Dichloroethene Ethyl benzene 

I ,2-Dichloroethene (cis) Methylene chloride 

I ,2-Dichloroethene (trans) Tetrachloroethene 

2-Butanone Toluene 

Acetone Trichloroethene 

Benzene Vinyl chloride 

Xylenes 

2.5.4 Exposure Concentrations 

Risk and hazard potentially associated with the chlorinated and nonchlorinated VOCs in soil were 

estimated for three sets of exposure concentrations. The first set of estimates is based on the maximum 

concentration of each chemical that was actually detected in soil and reported in the September 1996 Soil 

Data Report. The estimates based on maximum detected concentrations reflect the potential risks 

associated with current conditions at the site, and assuming that contact with the soil occurs as previously 

described in Section 2.5.2.2. 

The second set of risk estimates presented in this streamlined evaluation are based on the soil treatment 

goals generated by the groundwater fate and transport model. The third set of risk estimates are based 

on the modeled treatment goals with the exception of I, 1-dichloroethene. The concentration of I, 1-

dichloroethene initially generated by the fate and transport model was associated with an estimated risk 

that was greater than the upper bound of the acceptable range set by U.S. EPA policy. Risk associated 

with inhalation of this compound was the major contributor to the estimate. In order to achieve an 

estimated risk that was not greater than I E-04, the treatment goal concentration of I , 1-dichloroethene 
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generated by the model was reduced by a factor of 100. The rationale for this adjustment is discussed 

in Section 2.5.5.3. 

The concentrations of chlorinated and nonchlorinated VOCs in the ambient air that were used to estimate 

risk and hazard from the inhalation route of exposure were derived using U.S. EPA accepted methods 

of Baker and MacKay (1985). Estimates of exposure concentrations of volatile compounds in ambient 

air are modeled from soil concentrations under the assumption that the soil concentrations remain constant 

over time. For the volatile chemicals of concern at the Site, this is a conservative assumption and does 

not account for processes such as biodegradation, volatilization and dilution by rainfall that will cause the 

concentrations in soil to decrease over time. A more detailed explanation of the Baker and MacKay 

volatile emissions model is included in Appendix B to this report. 

The exposure point concentrations used in the risk estimates are presented in Table 2-10. 

Ambient air concentrations were also derived from maximum soil concentrations of the chemicals of 

concern based on the predictive modeling techniques of Baker and MacKay (1985, U.S. EPA, 1989), 

U.S. EPA Superfund Exposure Assessment Manual (U.S. EPA 1988), and Gifford & Hanna (1970), and 

Tennekes (1976). Given that the maximum concentrations detected were generally from samples collected 

below a depth of six feet, these ambient air concentrations are conservative, particularly for the evaluation 

of an industrial worker. Again, it is noted that estimates of exposure concentrations in ambient air are 

modeled from soil assuming that concentrations will remain constant over the duration of exposure. As 

stated previously, this assumption is conservative, given that environmental fate processes such as 

dilution, attenuation, hydrolysis, volatilization, and biodegradation are expected to cause concentrations 

to decrease over time. 

2.5.5 Risk Characterization 

This risk characterization estimates the carcinogenic risks and the noncarcinogenic hazards which may 

be associated with the doses of chemicals experienced by an excavation worker and a hypothetical future 

on-site industrial worker. The exposure assumptions for the future employee of an industrial enterprise 

on the site and for an individual who engages in excavation activities were previously defined in Section 

2.5.2.2. Carcinogenic and noncarcinogenic toxicity factors which have been derived for the chemicals 

of concern are provided in Table 2-11. 
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TABLE 2-10 

SUMMARY OF EXPOSURE CONCENTRATIONS 
FOR VOLATILE ORGANIC CHEMICALS OF CONCERN IN SOILS 

(Concentrations in mg/kg) 

Maximum 
Detected 

Concentration 

1,1,1-Trichloroethane 1.7 

1,1,2-Trichloroethane 0.012 

1,1-Dichloroethane 0.011 

1,1-Dichloroethene 0.007 

cis-1,2-Dichloroethene 4.6 

trans-1,2-Dichloroethene 0.021 

2-Butanone 0.014 

Acetone 0.084 

Benzene 0.014 

Carbon disulfide 0.7 

Chlorobenzene 0.027 

Chloroform 0.002 

Ethylbenzene 3.6 

Methylene chloride 0.002 

Tetrachloroethene 18 

Toluene 0.34 

Trichloroethene 11 

Vinyl chloride O.Q3 

Xylenes 44 

•I Revised based on estimated risk for an industrial worker. 
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Modeled Soil 
Treatment 

Goal 

147.81 

4.0 

59.22 

2.74 

48.85 

94.74 

360 

139 

3.0 

4.0 

66 

62 

320.59 

1.6 

5.53 

725.2 

6.67 

0.44 

907 

Revised Soil 
Treatment 

Goal 

147.81 

4.0 

59.22 

0.0274'1 

48.85 

94.74 

360 

139 

3.0 

4.0 

66 

62 

320.59 

1.6 

5.53 

725.2 

6.67 

0.44 

907 
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TABLE 2-11 TOXICITY VALUES FOR CHEMICALS OF POTENTIAL CONCERN AT GSS 

ADJUSTED 
ORAL (DERIIAL) RID (b) 

NA - Toxk:ity varu. (RfO/CSF) not avallebJa from IRIS, HEAST, scientific lil•atwe, USEPA not OhioEPA for risk evaluation. 
H - Health Effecta Anesament Summary Tables (HEAST) 
I - lntasratect Rilk Information S.vice (IRIS) 
N - National Center for Environmental Aaaessmant (NCEA) 
Sowc•: U.S. EPA.Intecrated Risk Information System (IRIS) database accessed January 1998. 

U.S. EPA Health~ AasasamentTables (HEAST), Annual FY-1995 edition(Heast, 1995). 

ORAL 
SLOPE FACTOR 

Note: Region tv default oral abtofption facta's were used when nec•saty and •• as foUows: VOCI - 0.80, SVOCI - 0.50, inorganlca - 0.20. 
(a} Adjusted oral toxicity values used for calculation d d«mal rtsks. 

Adjustment d an administered to an •bsorbed dose CSF: (Administered CSF) -1/(Qo-al Absorption Factor) = Absorbed Dose CSF 
(b) Adfusted oral toxi:ity vafues used for calculation of dermal htwrds. 

Adjustment of an administered to an absorbed dose RfD: (Administered RfD) x (Oral Absorption Faclor) = Absorbed Oost RfD 
(c) Oral absorption factors from chemical-specific Toxicological Profiles, Agency tor Toxic Substances and Dis••• Regilty, U.S. Public Health S•vlce. 

Orol 



2.5.5.1 Evaluation of Non-Carcinogenic Hazards 

The potential for adverse noncarcinogenic effects from chemical exposure is expressed in terms of the 

hazard quotient (HQ). The hazard quotient is the ratio of the estimated dose, or exposure, which a 

human receives to the estimated dose level believed to be safe, the reference dose (RID). 

Once the hazard quotients for each chemical in each of the exposure pathways are determined, they are 

added together to calculate a total site non-cancer hazard index (HI). If the hazard index value is less 

than 1.0, it is believed the potential of non-carcinogenic injury is low. If the hazard index exceeds 1.0, 

potential of non-carcinogenic effects may exist. 

The hazard quotients calculated for each of the chemicals of potential concern and excavation exposures 

considered in this streamlined risk evaluation are provided in Appendix B. These hazard quotients were 

then added together to calculate the total hazard index for the Site. The results of these calculations are 

summarized in Tables 2-12 and 2-13. 

2.5.5.2 Evaluation of Carcinogenic Risks 

The increased incidence of cancer from exposure to a chemical is described in terms of the probability 

that an individual will develop cancer as a result of that exposure. The probability, or risk value, is 

calculated by multiplying the average daily intake (DI) by the chemical-specific cancer slope factor (CSF). 

Because the probability of the incidence of cancer is assumed to occur over a lifetime, even for a single 

incident of exposure, the exposure is averaged over an average life span of 70 years (25,550 days) for 

carcinogenic effects. 

This risk value is calculated by multiplying the average daily intake (DI) by the carcinogenic slope factor 

for the chemical: 

Cancer Risk = DI x CSF (1) 

Risk estimates are presented as cancer risk per unit of population. For example, a risk estimate of 1E-04 

is equivalent to one occurrence of cancer per 10,000 individuals in a given population. 

The risk estimates calculated for each of the chemicals of potential concern and exposures considered in 

this risk evaluation are provided in Appendix A. 
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TABLE 2-12 
SUMMARY OF RISK AND HAZARD ESTIMATES 

EXCAVATION WORKER EXPOSURE TO CHEMICALS OF CONCERN 
IN SOIL 

Maximum Detected Concentrations 

Route of Exposure Cancer Risk 

Ingestion 9.0E-09 
Dermal l.SE-08 
Inhalation 1.2E.08 

TOTAL ESTIMATE 3.6E-08 

Modeled Treatment Goal Concentrations 

Route of Exposure Cancer Risk 

Ingestion 2.9E-08 
Dermal 5.6E-08 
Inhalation 4.6E-06 

TOTAL ESTIMATE 4.7E-06 

Revised Treatment Goal Concentrations 

Route of Exposure 

Ingestion 
Dermal 
Inhalation 

TOTAL ESTIMATE 

Engineering Evaluation/Cost Analysis 
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Cancer Risk 

1.6E-08 
2.9E-08 
5.9E-08 

l.OE-07 

83 

Noncancer Hazard 

1.6E-04 
2.7E-04 
6.3E-04 

l.lE-03 

Noncancer Hazard 

7.5E-03 
1.2E-02 
1.4E-02 

3.4E-02 

Noncancer Hazard 

7.3E-03 
1.2E-02 
1.4E-02 

3.3E-02 
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TABLE 2-13 
SUMMARY OF RISK AND HAZARD ESTIMATES 

INDUSTRIAL WORKER EXPOSURE TO CHEMICALS OF CONCERN IN SOIL 

Maximum Detected Concentrations 

Route of Exposure Cancer Risk 

Ingestion 2.0E-07 
Dermal 3.2E-06 
Inhalation 2.4E-06 

TOTAL ESTIMATE S.SE-06 

Modeled Treatment Goal Concentrations 

Route of Exposure Cancer Risk 

Ingestion 6.2E-07 
Dermal 1.3E-05 
Inhalation 9.5E-04 

TOTAL ESTIMATE 9.6E-04 

Revised Treatment Goal Concentrations 

Route of Exposure 

Ingestion 
Dermal 
Inhalation 

TOTAL ESTIMATE 
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Cancer Risk 

3.4E-07 
6.1E-06 
1.2E-05 

l.SE-05 
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Noncancer Hazard 

2.0E-03 
3.3E-02 
5.3E-03 

4.0E-03 

Noncancer Hazard 

2.0E-02 
3.6E-Ol 
4.0E-Ol 

7.8E-01 

Noncancer Hazard 

2.0E-02 
3.6E-Ol 
4.0E-Ol 

7.8E-Ol 
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2.5.5.3 Results 

The estimates of risk and hazard are presented in Tables 2-12 and 2·13 for both the excavation worker 

and the future industrial employee for each of the three sets of soil concentrations: I) the maximum 

detected concentrations, 2) the modeled soil treatment goals, and 3) the revised soil treatment goals. 

The estimated carcinogenic risk and non-carcinogenic hazard associated with exposure to the maximum 

concentrations of the chemicals of concern detected in site soils are within the acceptable ranges set by 

U.S. EPA and Ohio EPA policy. 

The estimated hazard associated with exposure to non-carcinogens was less than 1.0 for both the 

excavation worker and the industrial employee assuming that these receptors were exposed to the soil 

treatment goal concentrations generated by the transport to groundwater model. The estimated 

carcinogenic risk of 4. 7E..()6 for an individual engaged in short duration excavation of soils containing 

the soil treatment goal concentrations was within the acceptable range of IE-06 to IE-04. However, the 

estimated carcinogenic risk of 9.6E-04 for an industrial employee exposed to soil containing the soil 

treatment goal concentrations of the chemicals of concern was higher than the upper bound of the 

acceptable range. The primary contributor to the estimated risk was the inhalation of 1,1-dichloroethene 

in air, as predicted by the Baker and MacKay model based on the treatment goal concentration for this 

compound. 

Based on this estimate, the modeled concentration of I, 1-dichloroethene was reduced by a factor of I 00 

for the third set of risk and hazard calculations. All other exposure point concentrations were held 

constant at the original treatment goals generated by the groundwater model. The estimates of non

carcinogenic hazard remained essentially the same for both potentially exposed groups of individuals. 

Using the revised exposure point concentration for 1,1-dichloroethene, the estimated carcinogenic risk 

for a future industrial employee decreased from 9.6E-04 to l.SE-05. This is within the acceptable range 

for commercial and industrial land use. The total estimated cancer risk and noncancer hazard for the two 

receptors are summarized below for each of the three sets of exposure concentrations. 
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SUMMARY OF RISK AND HAZARD ESTIMATES 

Receptor Maximum Detected Modeled Soil Revised Soil 
Concentration Treatment Goals Treatment Goals 

Excavation Worker 
Risk 3.6E-08 4.7E-06 l.OE-07 
Hazard 5.5E-04 3.4E-02 3.3E-02 

Industrial Em11loyee 
Risk 9.6E-06 9.6E-04 2.0E-05 
Hazard 5.2E-03 2.4E-OI 2.4E-01 

With the exceptions of tetrachloroethene and trichloroethene, the treatment goal concentrations of 

chemicals in soil generated by the fate and transport model are greater than the maximum concentrations 

of those same chemicals detected on the Site. Consequently the estimated risk and hazard potentially 

associated with the modeled soil concentrations are higher than the estimated risk and hazard potentially 

associated with present soil conditions on the site. Although the concentration of I, 1-dichloroethene used 

in the revised treatment goals is l!IOOth of the modeled concentration, it is still greater than the maximum 

concentration detected on the Site. 

From a practical standpoint, I, 1-dichloroethene was not shown to be a major contributor to the 

contamination in groundwater underlying the Site. The maximum concentration of I, 1-dichloroethene 

detected in soil was 0.007 mg/kg, compared to a modeled treatment goal of 2.74 mg/kg. The revised 

treatment goal of 0.0274 mg/kg for 1,1-dichloroethene is still higher than the maximum detected 

concentration of this compound. The modeled treatment goal for I, 1-dichloroethene was reduced by a 

factor of 100 exclusively to accommodate the need to generate a set of treatment goals that would fall 

within the range of acceptable carcinogenic risks for industrial use of the property. 

Based on the results of the fate and transport model, the maximum detected concentrations of chlorinated 

and nonchlorinated VOCs with the exceptions of tetrachloroethene and trichloroethene presently in soil 

on the site are less than the concentrations that would be predicted to produce concentrations of the same 

chemicals in the underlying groundwater equal to or less than appropriate standards (MCL or risk based 

MCLs). The maximum detected concentrations of the two exceptions, tetrachloroethene and 

trichloroethene, were similar to the modeled concentrations and produced estimated risks within the same 

order of magnitude. 
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The maximum detected concentrations of all chemicals of concern (except the chlorinated solvents PCE 

and TCE) are lower than the modeled concentrations. The only soil treatment required to achieve the 

goal is for the chlorinated solvents PCE and TCE. 

2.5.6 Results of the Fate and Transport Modeling 

The results of the risk evaluation for direct contact with soil demonstrate that concentrations of chemicals 

of concern remaining in soil meet the first objective of the AOC which requires that soil levels assure 

protection of human health. The second objective of the AOC requires that no groundwater beneath the 

soils become contaminated above the groundwater no further action levels. Therefore, the streamlined 

risk evaluation shifts from the protection of human health focus to protection of the environment by 

centering on the fate and transport of chemicals which can potentially migrate from soil to groundwater. 

A Groundwater Flow and Contaminant Fate and Transport Model Report (hereafter referred to as the 

Model Report) was submitted to the U.S. EPA on December 20, 1996, and was revised and resubmitted 

in July 1998. This report is summarized below. 

The primary objective of the modeling presented in the referenced report was to provide a means to 

evaluate the transport of chemicals from soil to groundwater for comparing treatment alternatives. An 

important factor in the comparisons involved the interaction between the low permeability surface soils 

and the aquifer. The soils at the Site contain chlorinated organic compounds and other compounds that 

are slowly contributing dissolved phase chemicals to the aquifer. Given the need to model the interaction 

between the soils and the aquifer, a numerical model was chosen. This type of interaction can be 

effectively handled with a numerical model, but is beyond the capabilities of analytical models. 

MODFLOW was chosen as the numerical flow model for this project. MODFLOW is a standard 

numerical groundwater flow model commonly in use today. It has been thoroughly tested and widely 

accepted by industry, consultants, and the regulatory community. Visual MODFLOW, a graphical 

interface for MODFLOW, MODPATH, and MT3D, was used for importing data to the model and 

graphically portraying the results. 

MODPATH was used to establish flowpaths within the model and to establish times of advective travel 

along the flowlines. A program known as MT3D'" was used for contaminant fate and transport modeling. 
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This newly updated fate and transport code incorporates the features of the older versions of MT3D with 

new options and algorithms to facilitate more complex simulations. 

MODEL DESCRIPTION 

The procedures used to implement the models and the specific parameters chosen are described in detail 

in the Groundwater Flow and Contaminant Fate and Transport Model Report (M&E, April 1998), and 

are briefly described here. In general, where insufficient data regarding the regional aquifer were 

present, assumptions were made which tended to increase the probability that the model would predict 

impact at the Village of Granville wellfield. As such, the model maintains a conservative bias toward 

wellfield impact. 

The model grid was established over an area of approximately 2 square miles surrounding the Site. The 

size of the individual grid cells varied within the model based on the needed resolution in specific areas. 

In the areas located a substantial distance away from the pumping wells, the grid cells were a maximum 

of 250 feet. In the areas in the vicinity of the pumping wells, the size of the grid cells were reduced to 

50 feet. 

The model was divided vertically into 10 layers. The upper five layers represent the clay-rich soil 

overlying the aquifer. These layers were assigned identical input parameters due to the relative 

homogeneity of the soils based on the results of the soil sampling program at the Site (Soil Data Report, 

1996). The reason for dividing the clay soil into separate layers was to provide a higher level of 

resolution for soil contaminant concentrations within the soil column. The lower five layers of the model 

represent the sand and gravel of the buried valley aquifer. 

Two types of aquifer boundary conditions were used in modeling the aquifer system. No-flow boundaries 

were used at the bedrock walls of the buried valley system. The bedrock is composed of the Raccoon 

Shale, which is of very low permeability compared to the highly permeable sand and gravel of the buried 

valley aquifer. For this reason, it was appropriate to designate the bedrock walls as no-flow boundaries 

in the model. 

The location of the bedrock walls was based on area topography, a bedrock surface map, oil and gas 

exploration borings, and the experience of M&E staff geologists with this buried valley system. The 
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floor of the main bedrock valley was also modeled as a no-flow boundary. Depth to the bedrock floor 

in the modeled area was established based on the bedrock map, available oil and gas exploration boring 

logs, and borings completed as a part of the investigations at the Site and at the Village of Granville 

wellfield. The bedrock surface was entered into the model as the bottom of model layer 10. 

Constant head flow boundaries were arbitrarily established transverse to the main buried valley above and 

below the modeled area. This allowed flow into and out of the area through the aquifer. No information 

was available regarding the downvalley regional gradient in the buried valley beyond the pumping 

influence of the Village of Granville wellfield. The direction of flow of Raccoon Creek is from west to 

east, and it can be presumed that the regional gradient would also be to the east. However, in keeping 

with the decision to provide assumptions that increase the probability of the model predicting impact to 

the wellfield, constant head flow boundaries at the same elevation were chosen for the east and west 

boundaries of the valley. Under background (non-pumping) conditions, these levels would have resulted 

in no gradient either up or down the valley. Any background gradient in this system would probably be 

from west to east and tend to lessen the influence of the Village of Granville wells on the groundwater 

flow at the Site. The constant head flow boundaries are far enough from the pumping centers to have 

only minimal influence on model results. 

Raccoon Creek flows through the central portion of the valley in most of the modeled area. The creek 

turns northward near the Site and flows eastward in a course that lies just south of the Site. This 

represents the closest approach of the creek to the Site and to the northern boundary of the buried valley 

system within the modeled area. 

Raccoon Creek was not included in the model. The choice not to include the creek was based on 

information obtained from pumping tests which indicated that the creek does not interact significantly with 

the aquifer under pumping conditions (Aquifer Pumping Test Report, 1995). If interaction were present 

between the creek and the aquifer, the creek would be a losing stream through the modeled area based 

on relative water levels. Water added to the aquifer from the stream would tend to diminish the effects 

of the Village of Granville wells on the aquifer beneath the Site. Thus, excluding the creek from 

consideration in the model increased the probability of the model predicting impact to the wellfield from 

the GSS. 
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No-flow boundaries were used on all horizontal edges of layers comprising the clay-rich upper soils. 

Given the low permeability of these soils, the choice of boundary conditions in a regional model is 

insignificant. Constant head cells were also used vertically as the top layer of the clay soils to provide 

a stable means of introducing recharge to the system. The use of a constant head boundary to represent 

recharge is discussed in detail in the model report. 

Wells for the Village of Granville were placed in the model at their appropriate locations within the 

modeled area and screened at the appropriate depths within the aquifer. The pumping rates for the wells 

for calibration runs were based on the rates reported for the 98 hour pumping test (Aquifer Pumping Test 

Report, 1995). For model prediction runs, the overall pumping rate of the wellfield was distributed 

between the three supply wells according to their respective productive capacities (i.e., well PW-3 

accounted for less production than wells PW-2 and PW-4). In practice, the wells are alternated and each 

well is pumped at a rate significantly exceeding Village of Granville demands. Pumping is therefore 

intermittent throughout the course of a given day. For the model, however, each well was assumed to 

pump at a constant rate, and the total pumping rate for the combined wells was matched to their average 

pumping rate. In keeping with the desire to remain conservative in the model set-up, the total pumping 

rate was assumed to be twice the current pumping rate for model predictions. The duration of the model 

runs was typically 30 years into the future. It was assumed that production of the wellfield would remain 

within a factor of two of the current average pumping rate throughout this 30 year period. 

Stable recharge could not be implemented through the use of the MOD FLOW recharge package because 

of the low permeability of the upper clay soil. However, the upper clay soil is known to be saturated 

from a few feet below the surface to the interface with the aquifer, based on soil moisture values obtained 

from Shelby tube samples collected during the soil investigation (Soil Data Report, 1996). Given this 

condition, a consistent gradient will be present through the clay soils to the aquifer interface. This 

condition was approximated using constant head boundaries at the surface which represent the "water 

table" within the clay soil. Recharge is largely independent of rainfall conditions. Rainfall in excess of 

the very low infiltration rate of the soils simply runs off the surface. The clay soil slowly transmits water 

between a constant head source at the level of saturation and a variable head sink at the interface with 

the aquifer. 

Groundwater flow through the clay soils to the aquifer carries contaminants from the soils to the aquifer. 

") Therefore, the proper representation of flow in the clay soils is essential for making valid predictions 
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regarding how the soils interact with groundwater and bring new contaminants to the groundwater system. 

The subject of flow through the clay soils is addressed thoroughly in the sensitivity analysis of the model 

and in model runs comparing the remedial alternatives. 

The transmissivity of the aquifer was established from pumping tests at the Site using observation wells 

within the Site and portions of the Village of Granville wellfield. The transmissivity values were 

represented in the model in terms of hydraulic conductivity values for each model layer within the 

aquifer. Based on boring logs at the Site and the Village of Granville wellfield, the lower portion is the 

most permeable part of the aquifer. Therefore, for the initial model set-up, the hydraulic conductivity 

of the lower two model layers was set higher than the conductivity of the upper three aquifer layers. The 

conductivities were chosen such that the combined transmissivity of the model layers matched the results 

of the pumping tests. 

The hydraulic conductivity of the overlying clay soil layers was based on laboratory permeability tests 

of Shelby tube samples collected in the most recent soil sampling program. Twelve laboratory 

permeability tests were conducted. The hydraulic conductivity determined by these tests ranged from 1 

x JO·' to 9 x JO·' em/sec. However, it is not uncommon for laboratory permeability tests to underestimate 

the conductivity of a clay soil, and it is likely that the true permeability of these soils is somewhat higher 

than that shown by the tests. Thus, for the initial model the conductivity of the clay soil layers was set 

at 1 x JO·' em/sec. 

High vertical hydraulic conductivity allows a large amount of contaminants releasing to the groundwater 

system over a short time period. Low vertical hydraulic conductivity brings a small amount of 

contaminants over a relatively longer time frame. For each compound, there are critical values resulting 

in "worst case" treatment alternatives. Those critical values of vertical hydraulic conductivity were 

determined through a series of systematic trials and selected as final model parameters to provide the 

"worst case" comparison. The critical values for all compounds ranged from 5 x 10·6 to 3 x 10·8 em/sec. 

For the lower five model layers representing the aquifer, the initial storativity and specific yield values 

were estimated from the pumping test analyses. A 30 percent porosity was assumed, consistent with 

textbook values typically given for this type of aquifer. 
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For the clay layers, estimated values of porosity, storativity, and specific yield were used. The porosity 

of clay rich soils was estimated to be 35 percent. The storativity was assumed to be 0.001 and the 

specific yield to be 0.01 percent. No reliable field method exists for determining storativity in low 

permeability soils. The specific yield used may appear relatively small in comparison to typical specific 

yield values for permeable soils. However, little water drains from low permeability clay-rich soils. 

Water enters these surficial soils in response to rainfall, and is removed largely by evapotranspiration 

during the growing season. The transition between full saturation and field capacity represents the loss 

of only a very small amount of water in these soils, which is reflected by the low specific yield used in 

the model. 

Several contaminant compounds have been identified in field investigations at the Site. These compounds 

are listed in Table 2-14. Distribution of these contaminants in the aquifer and the overlying soils has 

been investigated and reported in the Soil Data Report (1996), and summarized earlier in this report. 

The initial concentrations of the chemicals of concern assigned to the aquifer layers of the model were 

based on the concentrations analyzed at the Site in the Hydropunch® study (Work Plan for the Removal 

Action, 1995). This study was completed in 1994 and does not represent current concentrations after 

· operation of the pump and treat remediation system for nearly three years. The GSS monitoring wells 

have shown a decline in contaminant concentrations since pumping was started. However, the most 

complete analysis of the distribution of contaminant in the aquifer was from the Hydropunch® study, and 

to increase the probability of the model predicting well field impact, these values were used in the model. 

The measured concentration of solvents in the saturated clay soil (from the Soil Data Report, 1996) is 

a total concentration in soil, which includes concentration of solvent adsorpted on the clay soil and pore 

water concentration. The pore water concentration for each solvent was calculated based on individual 

sorption constant, soil bulk density, and porosity, and assigned to the clay soil layers of the model. 

The boring program at the Site involved a close spacing of boring locations, and specialized techniques 

were used to detect DNAPLs. DNAPLs have not been positively identified or confirmed at any location 

at the Granville Solvents site using approved U.S. EPA methods. An anomaly exists between the field 

screening and laboratory results. The experimental field screening results are not consistent with the 

results obtained from the U.S. EPA-approved analytical methods used to analyze these soils. In most 

•. ~.) cases where the screening results indicate the presence of DNAPLs, the approved analytical methods 
. •' 
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i) 

2) 

3) 

TABLE 2-14 
CHEMICALS OF CONCERN AND GROUNDWATER STANDARDS 

Chemical M~um Groundwater 
of Concentration MCL 

Concern', Detected in (mg/1) 
Soil2, 

(mg/kg) 

1,1,1-Trichloroethane 1.7 0.200 

1,1,2-Trichloroethane 0.012 0.005 

1,1-Dichloroethane 0.011 
3) 

1,1-Dichloroethene 0.007 0.007 

cis-1,2-Dichloroethene 4.6 0.07 

trans-1,2-Dichloroethene 0.021 0.100 

2-Butanone 0.014 
3) 

Acetone 0.084 
3) 

Benzene 0.014 0.005 

Carbon disulfide 0.7 
3) 

Chi oro benzene 0.027 
3) 

Chloroform 0.002 
3) 

Ethylbenzene 3.6 0.7 

Methylene chloride 0.002 0.005 

Tetrachloroethene 18 0.005 

Toluene 0.34 I 

Trichloroethene 11 0.005 

Vinyl chloride O.Q3 0.002 

Xylenes (total) 44 10 

Chemicals of concern were identified in the EEICA, May 1996. 
Reported in the Soil Data Report, September 1996. 

Groundwater 
Risk-Based 

MCL 
(calculated) 

(mg/1) 

0.810 

1.9 

0.61 

0.021 

39 

0.1 

MCLs have not been developed for these compounds. MCLs were calculated using standard 
EPA methods 
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demonstrate an absence of contaminants or low concentrations of contaminants. Therefore, potential 

effects of DNAPL were not incorporated into the model. 

However, it is rarely possible to conclude with certainty that DNAPLs are not present in a soil subject 

to free phase releases. While the potential presence of DNAPL was not directly analyzed by the model, 

it was considered qualitatively with respect to the scenarios presented below. 

The adsorption capacity of the clay-rich soil for the chemicals of concern was not considered in this 

model. The highest value of a sorption constant in the range of 0.059- 0.001 ft3/kg for all compounds 

actually creates the worst impact on groundwater system for those alternatives in which pumping will be 

operated and maintained in the early time steps of the model. In keeping with the desire to remain 

conservative in the model design, the adsorption capacity of soil was not limited. 

The sorption constant used for the sand and gravel aquifer was 0.00268 ft3/kg. This sorption constant 

was calculated using an assumed bulk density of 56.5 kg/ft3 and an assumed carbon content of 0.05 

percent. The difference between the sorption constant for the aquifer and the clay-rich soils is due to the 

lower organic carbon content of the aquifer soils. The assumed organic carbon content of the aquifer 

(0.05 percent) is typical for this type of aquifer. The effect of varying this assumed value was addressed 

in the sensitivity analysis. Bulk density varies within a relatively narrow range for these soils and its 

variability has little effect on model outcome. 

TCE does not degrade abiotically to any great extent. Some abiotic degradation has been cited in the 

literature, but these values have been called into question by more recent studies. It is now generally 

accepted that the abiotic degradation of TCE is slow enough to be neglected. 

Biological degradation of TCE has been frequently reported. Such degradation occurs in conjunction with 

biological degradation of other hydrocarbons or under anaerobic conditions. Evidence of biological 

degradation is present at the Site. Cis-1 ,2-dichloroethene (cis-1 ,2-DCE) is present in the aquifer near 

EW -I. Small concentrations of this compound were present during the initial studies and the 

concentrations have increased over time. Cis-1,2-DCE is most commonly produced biologically from 

degradation of more highly chlorinated compounds. 
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Although clear evidence of biological degradation is available, at this time there is no way to reasonably 

quantify the degradation rate. A small degradation constant could have been justified for the model given 

the site evidence. However, the assumption of no degradation was entered into the model to increase the 

probability of the model predicting impact to the Village of Granville wellfield. 

Reliable values of dispersion are rarely available for input to a fate and transport model. Occasionally 

the values can be backed out of fate and transport calibration procedures when a great deal is known 

about the nature, timing, and duration of a chemical release. For the Site, this level of detail about 

releases was not available. An assumed value of 10 feet was used for longitudinal dispersivity. The 

transverse dispersivity was assumed to be ten percent of the longitudinal dispersivity and the vertical 

dispersivity was assumed to be one percent of the longitudinal dispersivity for the aquifer and ten percent 

for the upper clay soils. These values all represent assumptions which are reasonable for the conditions 

at the Site and are in line with common practice. The effect of varying the dispersivity was evaluated 

in the model sensitivity analysis. 

Site-specific values for molecular diffusion were not available. This is nearly always true in site 

investigations, and this parameter is not generally considered to be significant. A literature value of 9.3 

x 10 ·' ft2/day (1 x w·' cm2/sec) was used for all model layers. The effects of varying this value were 

addressed in the model sensitivity analysis. 

MODELED ALTERNATIVES 

The model was developed as a means to predict the impact of soils on the groundwater beneath the Site 

and to aid in the evaluation of options for the treatment of impacted soils. The model was used to 

evaluate three general alternatives: no action, maintenance pumping, soil treatment to calculated cleanup 

goals. 

No Action 

This alternative is presented only for comparison. The alternative involves an end to pumping from 

extraction wells at the Site and the movement of contaminated groundwater toward the Village of 

Granville wellfield. The calibrated model, with the upper clay soil vertical conductivity set at 0.028 

ft/day and TCE as soil contaminant was used for the initial simulation. The initial concentrations of the 

chemicals of concern used for the aquifer in the calibrated model were based on sampling data from the 

Engineering Evaluation/Cost Analysis 

for the Granville Solvents Site 95 
August 1999 - Revision 2 

M&E for the GSS PRP Group 



--- -----------

1995 Hydropunch® study for the aquifer. Given that the pump and treat system has removed some of 

the TCE mass in three years of operation, the plume generation indicated for this scenario is probably 

overestimated. Actually, this simulation more closely approximates conditions where no treatment system 

had been installed at the Site. 

The results of this simulation indicated the arrival of groundwater with TCE concentrations above 5 1-'g/L 

at Village of Granville wellfield (PW-2) within 6 years. The TCE impact (above 5 1-'g/L) spreads to well 

PW-3 and continues through the 30 year period of the simulation. Well PW-4 was not impacted in this 

simulation, because wells PW-2 and PW-3 intercepted the plume. Realistically, if wells PW-2 and PW-3 

were to become impacted, those wells would be sequentially shut down and well PW-4 would become 

impacted. 

MAINTENANCE PUMPING 

The calibrated model was used to evaluate the alternative in which extraction well EW-2 is pumped at 

320 gpm for 5 years and then pumped at a maintenance level of 40 gpm for an additional 15 years. Flux 

from the clay soils to the pumping well was allowed over the entire model run. This alternative was 

evaluated at each of three vertical hydraulic conductivity values for the upper clay soils. The values were 

varied by two orders of magnitude from I x 10·' em/sec to I x 10'7 em/sec. These conductivity values 

cover reasonable level of uncertainty for the upper soil hydraulic conductivity. 

The simulation using a vertical hydraulic conductivity in the upper soils of I x 10·' em/sec resulted in 

no regeneration of the 5 1-'g/L plume after pumping ceased in 20 years. Only a small mass of TCE 

remained in the upper clay soils after 30 years. The maximum TCE concentration in the pore water of 

the clay soil was 60 1-'g/L after 20 years and declined to 18 1-'g/L after 30 years. 

The simulation using a vertical hydraulic conductivity for the upper clay soils of I x 10 .. em/sec resulted 

in slight plume regeneration after 20 years of pumping. The maximum horizontal extent of the 5 1-'g/L 

plume was 125 feet from the edge of the impacted clay soil and remained within the bounds of the Site. 

The maximum depth of the 5 1-'g/L plume was 885 feet amsl or about 15 feet below the top of the aquifer. 

After 20 years, the maximum TCE concentration in the upper clay soil pore water was 200 1-'g/L. After 

30 years the maximum concentration had declined to 160 1-'g/L. 
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SOIL TREATMENT 

This alternative involved soil treatment in addition to the pumping of EW-2 at 320 gpm for 5 years with 

no further maintenance pumping beyond 5 years. The impacts of 19 contaminants in soil at various 

concentrations on groundwater system were evaluated using the calibrated model discussed above. As 

a result of the evaluations, a soil treatment criterion for each individual chemical of concern was 

developed and the portion of the site requiring treatment was established. 

The treatment criteria for individual chemicals of concern was developed through evaluating the simulated 

results from systematic transport-model runs. With a series of trials at various initial concentrations in 

the overlying clay soil, individual contaminant plumes in groundwater system were simulated for 25 years 

after the groundwater pumping stopped. The impact of each contaminant in soil on the groundwater 

system was then evaluated and its treatment goal in soil was determined based on significance of the 

impact. 

The significance of contaminant impact was evaluated by observing the modeled plume development in 

the aquifer west of the GSS (in the direction of the Village of Granville Wellfield). The existing 

interceptor well EW -1 is located in a direct line between the GSS property and the Village of Granville 

Wellfield. A groundwater contaminant plume directed from the GSS toward the Village of Granville 

Wellfield would have to pass EW -1. Capture of such a plume by EW -1 has been demonstrated through 

the current pump and treat effort at the GSS. Given that EW -1 will remain in place and connected to the 

treatment system located at the GSS, groundwater impact between the GSS and EW-1 is of no 

consequence with respect to contamination of the Village of Granville Wellfield. At any point in time 

at which a groundwater contaminant plume in excess of drinking water standards may reach the distance 

of EW -1, the plume could be captured, contained, and remediated by pumping at EW -1. Therefore, the 

compliance zone in this aquifer was set at EW -1 and the areas around EW -1 that is within its capture 

zone. 

From the modeling perspective, this required the placement of observation points (or wells) at the distance 

of EW -1 from the GSS and within the capture zone of EW -I. These observation points were used for 

each model run to establish when and where the maximum groundwater concentrations passed the 

compliance zone. For any model run, if the concentration of a given contaminant exceeded the MCL at 

the compliance zone, impact to the aquifer was considered to have occurred. 
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Specifically, individual soil treatment standards were derived using the following approach: 

1) Determine which chemicals of concern that, using the existing soil concentrations, will generate 

a groundwater contaminant plume that will exceed the MCL for the given chemical of concern 

at the compliance zone. Chemicals of concern that exceeded the MCL at the compliance zone 

were considered to have impacted the aquifer. Model simulations were conducted for each of the 

19 chemicals of concern using the existing upper clay soil concentrations established in the GSS 

soils investigation, and resultant model predictions of plume development were evaluated. 

2) Develop treatment goals for those chemicals of concern that did significantly impact the aquifer. 

3) 

4) 

The treatment goals defined the concentration of the chemical which could remain in the upper 

clay soils and not result in the formation of a groundwater contaminant plume that exceeds the 

MCL at the compliance zone. The treatment goals were developed through simulating the plumes 

of each contaminant at a series of reduced initial concentrations in the upper soil. 

Develop a treatment area where the measured concentrations for each contaminant was greater 

than the established treatment goals. 

Develop a treatment goal for those compounds that were found to not impact the aquifer at the 

existing concentrations in the upper clay soils. The treatment goals for these compounds was 

established by systematically increasing the concentration of a given contaminant of concern in 

the heavily impacted portion of the upper clay soils until the model indicated an impact to the 

aquifer (the MCL was exceeded at the compliance zone). 

Following the procedure described above, the fate and transport of 19 contaminants listed in 3.3.2 was 

simulated for a 25-year period after the 5-year pumping of well EW -1 at 320 gpm without maintenance 

pumping or soil treatment. To establish a "worst case" contaminant plume for each of the 19 compounds 

modeled, the vertical hydraulic conductivity of the upper clay soils was varied over a broad range (3 

orders of magnitude). For all chemicals of concern, the plume generation in the aquifer increased with 

increasing vertical hydraulic conductivity to a maximum point and then declined with further increases 

in hydraulic conductivity. Thus, a "worst case" plume could easily be identified for each modeled 

compound. 

Engineering Evaluation/Cost Analysis 
for the Granville Solvents Site 98 

August 1999 . Revision 2 

M&E for the GSS PRP Group 

• 



The actual hydraulic conductivity that induced a "worst case" plume differed over a range of greater than 

two orders of magnitude among the 19 chemicals of concern. Therefore, while some parameters 

generated their worst case" plume at higher vertical hydraulic conductivities others exhibited a "worst 

case" plume at conductivities a full 2 orders of magnitude lower. As stated previously, the actual value 

for hydraulic conductivity of the upper clay soils is difficult to pinpoint. However, it can be stated with 

certainty that the conductivity of the layer is not simultaneously high and low (for a silty clay soil). 

Thus, the method of always choosing the "worst case" vertical hydraulic conductivity for each chemical 

of concern can be seen to be highly conservative in favor of protecting the Village of Granville Wellfield. 

This procedure exaggerates the effects of most chemicals of concern, and in no case did it under-predict 

the effects. 

All the simulation results are summarized in Table 4 of the Model Report (M&E, 1998). Of the 19 

chemicals of concern, only two chlorinated solvents, TCE and PCE, developed plumes in the aquifer with 

concentrations at or higher than their MCLs (5 p.g/L). For the rest of chemicals of concern, no plume 

greater than or equal to MCLs or risk-based MCLs was generated in the aquifer. 

Treatment standards for PCE and TCE were developed as defined in Step 2 above. Simulations with a 

series of reduced initial concentrations in the upper clay unit were conducted using the same model 

scenario (the 5-year pumping of EW-2 at 320 gpm). The "worst case" value of vertical hydraulic 

conductivity (5 x 10·' em/sec) was assigned in the model for both TCE and PCE. 

The highest existing concentrations of TCE and PCE in the upper soil pore water were between 5000 and 

6000 p.g/L. A series of reduced soil pore water concentrations were evaluated in the model at maximum 

allowed concentrations of 5000, 4000, 3000, 2000, and 1000 p.g/L, respectively. The new assignment 

of initial concentration in the existing gridded input file was conducted by examining the initial 

concentration of every cell at each upper clay soil layer (layers 2-5). If the existing concentration in any 

cell was higher than the given maximum allowed concentration, the TCE or PCE concentration in that 

cell was assigned the maximum allowed concentration. The new initial concentration file was imported 

into the model layer by layer. 

Table 5 of the Model Report (May, 1998) summarized both the simulation results for TCE and PCE and 

provides the highest concentrations present at the compliance zone as defined by breakthrough curves. 

For PCE, the simulations with initial concentrations of 5000 and 4000 p.g/L resulted in 5 p.g/L plumes 
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beyond the compliance zone. The highest concentrations in the breakthrough curves also exceeded the 

MCL at the compliance zone for these maximum allowable concentrations. However, the model with 

a maximum allowable concentration of 3000 p.g/L predicted no exceedance of the 5 p.g/L MCL at the 

compliance zone. At the level of 3000 p.g/L, the simulated plume had a maximum extent of 508 feet at 

12 years, diminished gradually after 12 years, and disappearing by 28 years. The maximum 

concentration at the compliance zone was less than the 5 p.g/L MCL. Therefore, the level of 3000 p.g/L 

was selected as a treatment standard for PCE. Similar model simulations were conducted for TCE 

(Figure 16). All the simulation results indicated that the level of 5000 p.g/L is acceptable as a treatment 

standard for TCE. 

The treatment standard stated in terms of pore water concentration of TCE and PCE in the upper clay 

unit can be converted back to total soil concentration (as measured by the laboratory for soil samples) 

based on Equation I of the Model Report. Corresponding to the pore water concentrations at 5000 and 

3000 p.g/L, the treatment standards for soil concentrations are 6670 p.g/kg (TCE) and 5530 p.g/kg (PCE). 

Soil with TCE and PCE concentrations greater than 6670 p.g/L and 5530 p.g/L, respectively, have the 

potential to impact the groundwater system at the compliance zone. That is not to say that this soil 

concentration will impact the Village of Granville Wellfield, only that the model, with a large 

conservative bias, predicts an exceedance of the MCLs for these compounds at a distance from the GSS 

where capture, containment, and remediation by EW-1 is still possible. 

The portion of the site requiring treatment area was established where TCE or PCE soil concentrations 

are greater than the maximum allowable concentrations provided in Figure 19. The areas of the site 

where soil concentrations, at some level in the upper clay soil column, exceeded the above maximum 

contaminant level is illustrated in Figure 20. 

Step 4 of the above procedure defines the methods used to establish treatment standards for the remaining 

17 chemicals of concern. For each chemical the first step in this procedure was to determine a critical 

value of vertical hydraulic conductivity for the upper soils. This critical value was the value at which 

the maximum plume was generated. This was determined by altering the vertical hydraulic conductivity 

through a range of I x JO·' em/sec to I x 10·' em/sec as discussed above for other chemicals of concern. 

The critical values for vertical hydraulic conductivity of the 17 compounds varied widely from 5 x 10"" 
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em/sec to 3 x w-' em/sec. The resulting critical values for each chemical of concern are listed in Table 

6 of the Model Report (May 1998). 

Once the critical values of the vertical hydraulic conductivity were determined for each chemical of 

concern, the maximum allowed concentration for each chemical of concern was determined by 

systematically increasing the concentration of the chemical within the model until a point was reached at 

which the model predicted an exceedance of the MCL at the compliance wne. The concentration of a 

given chemical was adjusted uniformly in each cell and layer of the model representing the upper clay 

soils. The area within which the concentration was adjusted upward was the area of the GSS with 

significant soil impact as defined by TCE and PCE exceedances and as shown on Figure 18. 

The soil treatment goal for each of the 17 chemicals of concern (the chemicals that provided insignificant 

impact to the aquifer at their current concentrations) is listed in Table 7 of the Model Report (May 1998). 

The actual concentrations of the 17 chemicals of concern measured at the GSS are much smaller than the 

maximum allowed soil concentrations discussed above. The individual maximum allowed concentrations, 

developed in the modeling project for each chemical of concern, provide a treatment standard for each 

chemical, regardless of whether the chemicals were detected above this standard in the GSS soil 

investigation. 

The effects of the potential presence of DNAPLs for the soil treatment scenario are minimal. Soil 

treatment in the area of PCE and TCE impact will address the most heavily impacted soils on the site. 

The GSS soil investigation did not encounter evidence of DNAPL in the upper soils. However, if 

DNAPL were present in the soils, it would be present in the area where the soil impact is greatest and 

this areas coincides with the treatment area identified for PCE and TCE. All of the soil treatment options 

evaluated in the EE/CA will provide a level of treatment which will be effective for removing potential 

residual DNAPL that might be present but went undetected in the soil investigation. 

2.5.6.1 Modeled Alternatives Evaluation 

Of the three alternatives evaluated, only the no action alternative is unacceptable. This conclusion is 

based on evaluation of the alternatives using a calibrated groundwater flow model combined with a 

contaminant fate and transport model. The sensitivity of the model was thoroughly evaluated prior to 

simulating the alternative scenarios. The primary parameter with type N sensitivity was the vertical 
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hydraulic conductivity of the impacted upper clay soils. The uncertainty introduced by this parameter 

was carefully controlled as part of the simulation of alternatives, and only "worst case" soil permeability 

values were used for evaluation of each individual chemical of concern. 

As a result of evaluation of Alternative 3, individual treatment standards for 19 chemicals of concern 

were developed based on the significance of impact on groundwater at the compliance zone as predicted 

by the transport model. The chlorinated solvents, PCE and TCE, were found to exceed the maximum 

allowed soil concentration at the existing concentrations determined in the GSS soil investigation. 

The area identified for treatment included all horizontal locations where the soil concentration of PCE 

or TCE exceeded the respective maximum allowable concentrations. The soil concentrations for the 

remaining 17 chemicals of concern were much smaller than their respective treatment standards developed 

in the modeling project. The simulation with no soil remediation for these 17 chemicals of concern 

predicted no impact on groundwater at the compliance zone. In general, these chemicals of concern 

provided no groundwater plumes in excess of their MCLs even directly under the contaminated soils. 

The affects of potential residual DNAPLs in the upper clay soil were not directly evaluated by the model. 

However the potential presence of DNAPLs was evaluated qualitatively outside of the modeling effort 

for each alternative. It was determined that alternative 2 (maintenance pumping to year 20 with no active 

soil remediation) was relatively sensitive to potential DNAPLs, while alternative 3 with soil remediation 

to individual maximum allowable soil concentrations is not likely to be sensitive to residual DNAPLs. 

The no-action alternative was also not sensitive to the potential of residual DNAPL, because the model 

indicated significant impact to the Village of Granville Wellfield with or without potential DNAPL. 

2.5. 7 Summary of Risk Evaluation and Removal Action Goals for the Treatment of Impacted Soils 

The streamlined risk evaluation demonstrated that the revised soil treatment goals for the chlorinated and 

nonchlorinated VOC concentrations in soil are unlikely to pose a significant risk to individuals who may 

be employed on the site or perform excavation work on the site at some time in the future. The revised 

soil treatment goals were derived from the soil to groundwater model described previously. 
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For most of the chemicals of concern, the maximum concentrations detected in soil were lower than the 

soil treatment goal concentrations derived by the model. Estimated risks associated with the maximum 

concentrations detected in soil were within the acceptable range for industrial use of the property. 

Treatment of soil based on estimated risks from direct contact would not be supported by the results of 

this streamlined risk assessment. The exclusive purpose of the treatment goals for soil is to achieve the 

no further action levels for the chemicals of concern in groundwater. Therefore, to be protective of 

groundwater while continuing to be protective of human health, soil containing TCE and PCE at 

concentrations above 6670 ,..glkg and 5530 ,..glkg, respectively, if removed, more quickly and 

permanently protect groundwater beneath the Site. A summary of the soil remediation goals for 

individual compounds in soil is provided in Table 2-15. 
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TABLE 2-15 
SOIL TREATMENT GOALS FOR INDIVIDUAL COMPOUNDS 

FOR VOLATILE ORGANIC CHEMICALS OF CONCERN IN SOILS 
(Concentrations in mg/kg) 

Maximmn Modeled 
Detected Treatment 

Concentration Goal 

1, 1, 1-Trichloroethane 1.7 147.81 

1,1 ,2-Trichloroethane 0.012 4.0 

1, 1-Dichloroethane 0.011 59.22 

1, 1-Dichloroethene 0.007 2.74 

cis-1 ,2-Dichloroethene 4.6 48.85 

trans-1 ,2-Dichloroethene 0.021 94.74 

2-Butanone 0.014 360 

Acetone 0.084 139 

Benzene 0.014 3.0 

Carbon disulfide 0.7 4.0 

Chlorobenzene 0.027 66 

Chloroform 0.002 62 

Ethylbenzene 3.6 320.59 

Methylene chloride 0.002 1.6 

Tetrachloroethene 18 5.53 

Toluene 0.34 725.2 

Trichloroethene 11 6.67 

Vinyl chloride 0.03 0.44 

Xylenes 44 907 

•l Revised based on estimated risk for an industrial worker. 
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3.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

3.1 STATUTORY LIMITS 

No statutory limits have been identified. 

3.2 DETERMINATION OF REMOVAL ACTION SCOPE 

The scope of the Removal Action is defined by the Administrative Order, Section V.2(g). The scope is 

defined by the following orders: 

I) "By December 20, 1994, install and run a groundwater extraction and treatment system which 

shall halt the migration of groundwater contamination (originating from the Site) toward the 

Village of Granville munidpal wellfield. Treat and discharge all extracted water as required by 

the Work Plan and this Order. " 

2) "In addition, implement action which is necessary to ensure that any water contaminated with any 

contamination (originating from the Site) that enters the Village of Granville munidpal wellfield 

drinking water supply meets all risk-based and all applicable federal and state drinking water 

standards. Such action may include utilization of, modification to, and/or addition to the Village 

of Granville munidpal wellfield drinking water supply system. (For example, such action may 

be, or include, wellhead treatment which meets the performance standards of this Order; or, may 

be, or include, the installation of an appropriate alternative water supply.) Such action shall be 

implemented at the Village of Granville munidpal wei/field to the extent necessary both to 

reinstate fully the capacity of PW-1 prior to its reactivation and to the extent necessary to prevent 

any loss in the Village of Granville municipal wellfield drinking water supply capacity (i.e., the 

collective capacity of PW-1, PW-2, and PW-3) caused, in whole or in part, because of 

contamination (originating from the Site), or the threat thereof, entering the Village of Granville 

municipal wei/field water supply. " 

3) "Design, install, and operate a groundwater extraction and treatment system which shall halt the 

migration of groundwater contamination (originating from the Site) toward the Village of 

Granville municipal wellfield and shall treat all groundwater within the contamination plume 
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4) 

originating from the Site to no further action levels which assure protection of human health and 

the environment and attain all risk-based standards and federal and state ARARS. " 

"Treat the soils at the Site to levels which will assure protection of human health and the 

environment, to levels which will attain all risk-based standards and federal and state ARARs, and 

to levels which will assure, to the maximum extent practicable, that no groundwater beneath the 

soils will become contaminated above the groundwater no further action levels. Respondents shall 

propose a schedule to develop soil treatment objectives, no further action levels, performance 

monitoring parameters, and a plan for treatment of the soils, in the draft Work Plan. " 

3.3 DETERMINATION OF REMOVAL ACTION GOALS 

The removal action goals include continuing to halt the migration of groundwater contamination toward 

the Village of Granville Municipal Wellfield and reducing the levels of groundwater and soil 

contamination to no further action levels as required by the administrative order. 

As described in Section 2 of this document, the soil treatment goals that will meet the stated requirements 

have been developed by modeling the fate and transport of compounds detected in the subsurface soils 

at the Site, and characterizing the risk posed by the residual compounds in Site soils. The soil treatment 

goals for the treatment of impacted soil are shown in Table 3-1. 

3.4 DETERMINATION OF REMOVAL ACTION OBJECTIVES 

The proposed removal action objectives are as follows: 

• Prevent the migration of groundwater contamination exceeding action levels beyond extraction 

well EW -1 toward the VOG municipal well field. 

• 

• 

Reduce levels of groundwater contamination to approved no further action levels such that MCLs 

are not exceeded beyond EW 1. 

Treat and discharge groundwater extracted from the aquifer in compliance with applicable 

standards. 
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Chemical of Concern 

1, 1, 1-trichloroethane 

1, 1 ,2-trichloroethane 

1,1-dichloroethane 

1,1-dichloroethene 

cis-1 ,2-dichloroethene 

trans-1 ,2-dichloroethene 

2-butanone 

acetone 

benzene 

carbon disulfide 

chlorobenzene 

chloroform 

ethylbenzene 

methylene chloride 

tetrachloroethene 

toluene 

trichloroethene 

vinyl chloride 

xylenes (total) 

Engineering Evaluation/Cost Analysis 
for the Granville Solvents Site 

TABLE 3-1 
SOIL TREATMENT GOALS FOR 

THE GRANVILLE SOLVENTS SITE 

Maximum Concentration Applicable Soil Standard 
Detected in Soil 

(mg/Kg) 

1.7 

0.012 

0.011 

0.007 

4.6 

0.021 

0.014 

0.084 

0.014 

0.7 

0.027 

0.002 

3.6 

0.002 

18 

0.34 

11 

O.Q3 

44 

109 

(Soil Treatment Goal) 
(mg/Kg) 

147.81 

4 

59.22 

0.0274 

48.85 

94.74 

360 

139 

3 

4 

66 

62 

320.59 

1.6 

5.53 

725.20 

6.67 

0.44 

907.00 

August 1999 - Revision 2 

M&E for the GSS PRP Group 



• Treat impacted soils to the extent necessary to assure that the levels of those contaminants for 

which Soil Treatment Goals are listed in Table 3-1 do not exceed MCLs in groundwater beyond 

EWI. 

• Revise and continue to monitor performance of the groundwater extraction and treatment system 

and soil treatment system to confirm attainment of removal action objectives." 

3.5 DETERMINATION OF REMOVAL ACTION SCHEDULE 

The proposed schedule for the removal action is presented on the following table'. 

1 

Activity 

commences pu IC 

to receive or wntten 

EPA 

e roup su m1ts a ra es1gn an constructiOn 
document that shall include proposed studies, construction 
specifications, revised groundwater extraction and 
treatment system operating parameters, revised soil and 
groundwater monitoring/sampling programs, and 
schedules. 

Issues comments to 
document 

e roup commences Imp ementatwn o 
activities in accordance with the approved plan 

A 

A 

A 

1 Subject to weather, equipment availability, and other force majeure events. 
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4.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

Previously, M&E had evaluated a wide range of technologies that might be effective in meeting the 

requirements of the AOC. This work has been summarized in the DTM (1995). As a result, several 

technologies have been eliminated and five have been carried forward for consideration. These 

alternatives fall into two broad categories: no action and soil contaminant removal with groundwater 

treatment. For those alternatives with soil contaminant removal, the Removal Action Goals have been 

determined based on contaminant fate and transport modeling which has been described in Section 2. 

The Soil Treatment Goals are listed in Table 3-1. Below is a brief description of each alternative, 

followed by an analysis of these alternatives. 

4.1 IDENTIFICATION OF ALTERNATIVES 

4.1.1 Alternative 1 -No Action 

The "No Action" alternative would involve taking no action on the impacted soil detected at the Site and 

allowing natural leaching and degradation of the compounds present. Additionally, the current 

groundwater pump and treat system would be maintained and operated at its present status for a period 

of three years, and at a lower maintenance level for at least 17 additional years. 

This alternative does not provide overall protection of human health and the environment, does not 

comply with ARARs, does not provide long-term effectiveness or permanence, nor does it provide short

term effectiveness. This alternative is retained in this analysis only as a means to provide a baseline 

against which other alternatives are compared and to be consistent with applicable regulatory guidance. 

4.1.2 Alternative 2 - Soil Removal by Excavation and Disposal 

Alternative 2 consists of the excavation and off-site disposal of soil based on the contaminant fate and 

transport modeling described in Section 2.5. Soils containing chemicals of concern which exceed their 

respective treatment goals would be removed by excavating and disposing these soils off-site. These soils 

are generally located beneath the area currently occupied by the warehouse building at depths of greater 

than six feet to the water table. The estimated volume of this material is approximately 4,600 yd3• To 

excavate the material, sheet piling would be installed to minimize the quantity removed. 
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The current groundwater pump and treat system would be modified by the addition of a new extraction 

well, GSS-EW3, located near MW-P1 as described in the Groundwater Flow and Contaminant Fate and 

Transport Model Report (1996 and revised in 1998). This well would be screened to intercept the more 

highly impacted groundwater near the surface of the water table. The groundwater extraction and 

treatment system shall continue to be operated until the removal action goals and objectives are achieved. 

It is anticipated that this system would operate for approximately five years, after which time GSS-EW3 

would extract at a maintenance pumping rate for a period of five years to capture leaching of residual soil 

contamination over that period of time. 

The groundwater monitoring program is anticipated to be maintained at its current level for 5 years and 

at a reduced level for a period of 10 years prior to closure. 

4.1.3 Alternative 3 - In-Situ Mixing/Hot Gas Vaporization of Soil Areas 

Alternative 3 consists of the removal of soil contaminants by soil mixing and hot gas vaporization. The 

soil area is the same as described in Alternative 2. Soils overlying this area would be treated incidentally 

by this method resulting in a total volume of 5,000 yd' of soil treated. 

The groundwater pump and treat system would be modified and operated as described in Alternative 2. 

In addition, the groundwater monitoring prograni is expected to be the same as in Alternative 2. 

4.1.4 Alternative 4 - Treatment of Soils by Pneumatic Fracturing and Soil Vapor Extraction 

Alternative 4 would consist of the removal of the contaminants by the use of SVE enhanced by pneumatic 

fracturing. The soil area is the same as previously described in Alternative 2. The soils overlying the 

area are expected to be remedied by induced airflow from the SVE system. 

The groundwater pump and treat system would be modified and operated as described in Alternative 2. 

The groundwater monitoring program is expected to be as described in Alternative 2. 
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4.1.5 Alternative 5- Treatment of Soils Via Thennally Enhanced Soil Vapor Extraction {Shell 

Process) 

Alternative 5 would consist of the removal of contaminants by the application of an innovative technology 

that heats the soil with electrodes, draws a vacuum on the electrodes to recover and destroy the 

contaminants, while the formation desiccates, causing increased air permeability. The area is the same 

as described in Alternative 2. 

The pump and treat system would be modified and operated as described in Alternative 2. The 

groundwater monitoring program would be expected to be maintained as described in Alternative 2. 

4.2 ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

This section provides a comparative analysis of the Removal Action Alternatives in tabular form and a 

cost analysis, also in tabular form. Section 4.2.1 consists of a series of five tables that identil'y, evaluate 

the effectiveness and implementability, and estimates the cost of each alternative. 

4.2.1 Comparative Analysis 

The comparative analysis is provided in Tables 4-1 through 4-5. Each alternative is evaluated as to its 

anticipated effectiveness based on the following criteria: 

1) Overall protection of human health and the enviromnent; 

2) Compliance with ARARs and other criteria, advisories, and standards; 

3) Long-term effectiveness and permanence; 

4) Reduction of toxicity, mobility, and volume through treatment; and 

5) Short-term effectiveness. 

lmplementability is evaluated based on the following criteria: 

I) Technical feasibility; 

2) Administrative feasibility; 

3) Availability of services and materials; 
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4.2.1.1 

4) 

5) 

State acceptance; and 

Community acceptance. 

Alternative 1 - No Action 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: 

If no action for removal or treatment of chemical constituents in soils occurs, natural leaching and 

degradation of the contaminants would ultimately lead to their disappearance from Site soils. Soil 

contaminants would continue to migrate into the groundwater beneath the Site and be collected by the 

groundwater treatment system. Established cleanup levels would not be achieved, nor would there be 

compliance with AOC requirements. 

Extraction and treatment of Site groundwater would be necessary at the current pumping rate for at least 

3 years and at a lower rate for approximately 17 years. 

Compliance with ARARs and Other Criteria. Advisories. and Guidance: 

No treatment measures would be taken to reduce soil contaminant concentrations. Natural leaching of 

the chemicals and degradation would bring contaminant levels in the soils below established cleanup levels 

over time. However, this alternative does not comply with the AOC requirement that soils be treated 

" ... to levels which will assure, to the maximum extent practicable, that no groundwater beneath the soils 

will become contaminated above the groundwater no further action levels." 

Moreover, the alternative does not comply with the AOC requirement for treating " ... all groundwater 

within the contamination plume originating from the Site to no further action levels which assure 

protection of human health and the environment and attain all risk-based standards and federal and state 

ARARs." 
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Long-Term Effectiveness and Permanence: 

There would ultimately be no residual risk for the soils if the soil contaminants are left to naturally 

degrade and leach into the groundwater. Residual risk for Site groundwater would continue over the 

long-term because the soil contaminants would continue to contribute to Site groundwater contamination. 

Thus, in the long term, the no-action alternative would not be effective or permanent. 

Reduction of Toxicity. Mobility. and Volume Through Treatment: 

No treatment of soil contaminants is provided under the no-action alternative, but the natural processes 

of leaching and degradation would, over time, transfer soil contaminants into the groundwater. Because 

there would be a transfer of contaminants into another more mobile medium, there would be increases 

in toxicity, mobility, and volume for that medium. 

Short-Term Effectiveness: 

The absence of any remedial action for the soil under the no-action alternative indicates that no short-term 

impacts to the community or the environment will occur because there is no implementation. 

Contaminants leaching from the soil will ultimately increase the potential impacts from the groundwater. 

IMPLEMENT ABILITY 

Technical Feasibility: 

No technical feasibility considerations exist in the absence of any measures being taken to treat or remove 

the contaminants. 

Administrative Feasibility: 

Administrative difficulties are anticipated because no proactive measures would be taken to reduce 

contaminant levels below established cleanup levels, and AOC requirements to perform treatment will 

not be followed. 
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Availability of Services and Materials: 

Availability of services and materials is not an issue for the no-action alternative, based on the absence 

of any protective measures taken to treat or remove the contaminants. 

State Acceptance: 

State acceptance would probably not be possible to obtain because no actions will be taken to reduce 

contaminant levels to below established cleanup levels and AOC requirements will not be followed. 

Community Acceptance: 

Community acceptance would probably not be possible to obtain because no actions will be taken to 

reduce contaminant levels to below established soil cleanup levels and AOC requirements will not be 

followed. 

4.2.1.2 Alternative 2 - Soil Removal by Excavation and Disposal 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: 

Excavation and disposal of soils containing chemicals of concern which exceed the Soil Treatment Goals 

listed in Table 3-l will provide a high degree of overall protection of human health and the environment. 

Soil excavation and disposal will reduce the quantity of soil contaminants migrating into Site groundwater, 

permanently removing soil contaminants from soil. Moreover, it will comply with ARARs by satisfying 

the AOC requirements and be protective of the community, site workers, and the environment during 

implementation through effective site control measures. 

With the continued extraction and treatment of groundwater at a high flow rate (about 300 gpm) for an 

estimated 5-year period, the groundwater plume is expected to have receded to beneath the area of the 

Site. Maintenance pumping at a low flow rate (about 40 gpm) would be required to continue for an 

, '~) additional 5 years. 
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Compliance with ARARs and Other Criteria. Advisories. and Guidance: 

Soil excavation and disposal is a proven technology and would remove and dispose approximately 4,600 

cubic yards of soils containing contaminants at levels above established Soil Treatment Goals listed in 

Table 3-1. Soil excavation and disposal combined with continued extraction and treatment of the site 

groundwater complies with the AOC requirements that soils be treated ... "to levels which assure, to the 

maximum extent practicable, that no groundwater beneath the soils becomes contaminated above 

groundwater no further action levels." 

Long-Term Effectiveness and Permanence: 

Soil excavation and disposal will be effective in reducing the migration of soil contaminants into the site 

groundwater. Natural leaching and degradation of contaminants in the soils outside the impacted soil area 

will reduce residual soil contaminant levels. These contaminants will be removed through continued 

operation of the groundwater treatment system. 

Reduction of Toxicity. Mobility. and Volume Through Treatment: 

Soil excavation and disposal would remove all soils containing volatile organic contaminants at 

concentrations above Soil Treatment Goals listed in Table 3-1. Soil excavation and disposal would reduce 

the toxicity, mobility, and volume of the volatile organic contaminants in Site soils (by their removal). 

Soil excavation and disposal from the Site represents an irreversible process for the Site, but transport 

and disposal at a regulated, permitted hazardous waste landfill overall reduces toxicity and mobility but 

not volume. 

Residual soil contaminants would degrade or leach into the groundwater and be captured by the 

groundwater treatment system. This will result in the elimination of soil contaminant toxicity, mobility, 

and volume through treatment. 
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Short-Term Effectiveness: 

Risk to the nearby residents resulting from soil removal and disposal would be minimized by the 

implementation of effective Site controls. Impacts to Site workers during implementation of this remedial 

action would be minimized by ensuring that proper personal protective equipment is provided and used. 

The implementation of this alternative is not expected to impose any measurable environmental impacts. 

The soil excavation and disposal alternative could be effectively implemented within 6 to 9 months of on

site activity. The treatment of residual soil contaminants outside the excavation area would occur through 

continued operation of the groundwater treatment system for a period of 10 years. 

IMPLEMENT ABILITY 

Technical Feasibility: 

Soil excavation and removal is a technically feasible but impractical option because nonconventional 

construction techniques would be required for its implementation. All proposed groundwater extraction 

and treatment technologies have been demonstrated as technically feasible. 

Administrative Feasibility: 

The implementation of this alternative is considered administratively feasible. But Site controls to prevent 

off-site dispersion of airborne contaminants would be needed. 

Availability of Services and Materials: 

Conventional construction equipment and adequate disposal sites, along with the personnel required to 

operate it, are readily available. There are no foreseen problems associated with obtaining the services, 

materials, equipment, and disposal sites necessary to implement this alternative. 
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State Acceptance: 

State acceptance of this alternative is considered likely based on its anticipated effectiveness, compliance 

with ARARs, and anticipated overall protection of human health and the environment. 

Community Acceptance: 

Community acceptance of this alternative is considered likely based on its anticipated effectiveness, 

compliance with ARARs, and anticipated overall protection of human health and the environment. Truck 

traffic to and from the Site could be a community consideration. 

4.2.1.3 Alternative 3 - In-Situ Mixing/Hot Gas Vaporization of Soil Areas 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: 

The soil mixing alternative will provide a high degree of overall protection of human health and the 

environment. In-situ mixing/vaporization treatment of soils containing chemicals which exceed Soil 

Treatment Goals listed in Table 3-1 should effectively reduce the migration of soil contaminants into 

groundwater; permanently remove soil contaminants from soil; comply with ARARs by satisfying the 

AOC requirements; and be protective of the community, site workers, and the environment during 

implementation through the implementation of effective site control measures. 

Continued extraction and treatment of groundwater at a high flow (about 300 gpm) would be required 

over an estimated 5-year period and maintenance pumping at a low flow rate (about 40 gpm) would 

continue an additional 5 years. 

Compliance with ARARs and Other Criteria. Advisories. and Guidance: 

In-situ mixing/vaporization is a proven technology and is expected to reduce chemical concentrations in 

the soil below their respective Soil Treatment Goals listed in Table 3-1. This soil treatment technology 

and the continued extraction and treatment of groundwater are expected to comply with the AOC 
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requirement that soils be treated " ... to levels which will assure, to the maximum extent practicable, that 

no groundwater beneath the soils will become contaminated above the groundwater no further action 

levels." 

Long-Term Effectiveness and Permanence: 

The in-situ mixing/vaporization technology is expected to be effective in eliminating the migration of soil 

contaminants into groundwater. Natural leaching and degradation of remaining contaminants in the soils 

will reduce soil contaminant levels. These contaminants will be removed through continued operation 

of the groundwater treatment system. 

Reduction of Toxicity. Mobility. and Volume Through Treatment: 

The in-situ mixing/vaporization technology is expected remove at least 90 percent of the volatile organic 

contaminants in soils that are treated. In-situ mixing/vaporization will reduce the toxicity, mobility, and 

volume of the volatile organic contaminants in soils and satisfy statutory preferences for treatment. In

situ mixing/vaporization is an irreversible treatment process. Residual soil contaminants would degrade 

or leach into the groundwater and be captured by the groundwater treatment system. This will result in 

the elimination of soil contaminant toxicity, mobility, and volume through treatment. 

Short-Term Effectiveness: 

Risk to the nearby residents resulting from the in-situ treatment of soils with this alternative would not 

be measurable. The design of the in-situ mixing/vaporization treatment process will incorporate collection 

and treatment of the off-gases to control airborne organic compounds. Impacts to workers during 

implementation of this remedial action would be minimized by ensuring that proper personal protective 

equipment is provided and used. The implementation of this alternative is not expected to impose any 

measurable environmental impacts. 

The estimated time to implement treatment of soils and reduce soil contaminants below their respective 

Soil Treatment Goals listed in Table 3-1 is less than three months. The treatment of residual soil 

contaminants not removed with the in-situ mixing/vaporization process would occur through continued 

operation of the groundwater treatment system for a period of 10 years. 
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IMPLEMENT ABILITY 

Technical Feasibility: 

The in-situ soil mixing/hot gas vaporization technology is considered a technically feasible and reliable 

remedial option for soil contaminants. All proposed groundwater extraction and treatment technologies 

have been demonstrated as technically feasible. The large cranes and mixing equipment required to 

implement this technology may have difficulty in accessing and moving around the project Site (e.g., 

overhead utilities, sloped topography, and the small size of the Site). 

Administrative Feasibility: 

The implementation of this alternative is considered administratively feasible. The off-gas treatment for 

the in-situ mixing technology may require an air permit-to-install or an exemption. 

Availability of Services and Materials: 

The in-situ mixing/vaporization technology, along with personnel required for implementation, is readily 

available. The services and materials necessary to implement this alternative are readily available. 

State Acceptance: 

State acceptance of this alternative is considered likely based on its anticipated effectiveness, compliance 

with ARARs, and anticipated overall protection of human health and the environment. 

Community Acceptance: 

Community acceptance of this alternative is considered likely based on its anticipated effectiveness, 

compliance with ARARs, and anticipated overall protection of human health and the enviromnent. The 

large cranes and mixing equipment needed to treat the soils with the in-situ mixing technology could be 

a community consideration. 
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4.2.1.4 Alternative 4 - Treatment of Soils by Pneumatic Fracturing and Soil Vapor 

Extraction 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: 

Successful pneumatic fracturing and SVE treatment of impacted soils containing chemicals that exceed 

the Soil Treatment Goals listed in Table 3-1 will provide a high degree of overall protection of human 

health and the environment. Pneumatic fracturing and SVE treatment would effectively reduce the 

migration of soil contaminants into groundwater; permanently remove contaminants from the soil (within 

an estimated 5-year time period); comply with ARARs, and the AOC requirements; and be protective of 

the community, site workers, and the environment during implementation. 

Continued extraction and treatment of groundwater at a high flow (about 300 gpm) would be required 

over an estimated 5-year period and maintenance pumping at a low flow rate (about 40 gpm) would 

continue an additional 5 years. 

Compliance with ARARs and Other Criteria. Advisories. and Guidance: 

SVE treatment is a proven technology and will reduce chemical concentrations in the soil that exceed their 

respective Soil Treatment Goals listed in Table 3-1. Successful application of pneumatic fracturing and 

SVE treatment and continued extraction and treatment of groundwater are expected to comply with 

ARARs and the AOC requirements including the requirement that soils be treated " ... to levels which will 

assure, to the maximum extent practicable, that no groundwater beneath the soils will become 

contaminated above the groundwater no further action levels." 

Long-Term Effectiveness and Permanence: 

Successful application of pneumatic fracturing and SVE treatment would be effective in eliminating the 

migration of soil contaminants into the groundwater (within an estimated S-year time period). Natural 

leaching and degradation of contaminants in the soils outside the treatment area will reduce residual soil 
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contaminant levels. These contaminants will be removed through continued operation of the groundwater 

treatment system. 

Reduction of Toxicitv. Mobility. and Volume Through Treatment: 

Successful pneumatic fracturing and SVE treatment would be expected to remove 90% of the volatile 

organic contaminants in soils that are treated. Successful pneumatic fracturing and SVE treatment would 

reduce the toxicity, mobility, and volume of the volatile organic contaminants in soils and satisfy statutory 

preferences for treatment. SVE is an irreversible treatment process. 

Residual soil contaminants would degrade or leach into the groundwater and be captured by the 

groundwater treatment system. This will result in the elimination of soil contaminant toxicity, mobility, 

and volume through treatment. 

Shan-Term E(fectiveness: 

Risk to the nearby residents resulting from the operation of the SVE treatment system would not be 

measurable. If necessary, controlled air emissions from the SVE treatment system could be incorporated 

into the system design. Impacts to site workers during implementation of this remedial action would be 

minimized by ensuring that proper personal protective equipment is provided and used. 

The implementation of this alternative is not expected to impose any measurable environmental impacts. 

The estimated time to reduce soil contaminant concentrations in the area below the established Soil 

Treatment Goals listed in Table 3-1 with successful pneumatic fracturing and SVE treatment is less than 

5 years. The treatment of residual soil contaminants outside the SVE treatment area would occur through 

continued operation of the groundwater treatment system throughout the SVE treatment process, and an 

additional five years following SVE treatment (approximately 10 years). 
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IMPLEMENT ABILITY 

Technical Feasibility: 

The SVE technology, with enhancements to the technology using pneumatic fracturing to improve soil 

permeability, should be technically feasible for soil contaminants. A final judgement on technical 

feasibility will be made after a pilot application of the technology has been performed at the Site. All 

proposed groundwater extraction and treatment technologies have been demonstrated as technically 

feasible. 

Administrative Feasibility: 

The implementation of this alternative is considered administratively feasible. Dependent upon the 

concentration of VOCs in the vapor extraction system off-gas, an air permit-to-install or an exemption 

may be necessary for the SVE system. 

Availability of Services and Materials: 

The SVE and pneumatic fracturing technologies, along with the personnel required to implement them, 

are readily available. The services and materials necessary to implement this alternative are readily 

available. 

State Acceptance: 

State acceptance of this alternative is considered likely based on its anticipated effectiveness, compliance 

with ARARs and AOC requirements, and anticipated overall protection of human health and the 

environment. 

Community Acceptance: 

Community acceptance of this alternative is considered likely based on its anticipated effectiveness, 

compliance with ARARs and AOC requirements, and anticipated overall protection of human health and 

···~) the environment. 

·' 
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4.2.1.5 Alternative 5 - Treatment of Soils Via Thermally-Enhanced Soil Vapor Extraction 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: 

Thermally-enhanced SVE of soils containing chemicals that exceed their respective Soil Treatment Goals 

listed in Table 3-1 will provide a high degree of overall protection of human health and the environment. 

Thermally-enhanced SVE would effectively reduce the migration of soil contaminants into the site 

groundwater; permanently remove contaminants from the soil; comply with ARARs by satisfying the 

AOC requirements; and be protective of the community, site workers, and the environment during 

implementation. 

Enhanced extraction and treatment of groundwater at a high flow (about 300 gpm) would be required over 

an estimated 5-year period and maintenance pumping at a low flow rate (about 40 gpm) would continue 

an additional 5 years. 

Compliance with ARARs and Other Criteria. Advisories, and Guidance: 

Thermally-enhanced SVE is an innovative technology that has been developed for the treatment of VOCs 

in clay soils and is expected to reduce chemical concentrations in the soil below their respective Soil 

Treatment Goals listed in Table 3-1. Successful application of the thermally-enhanced SVE treatment 

process and continued extraction and treatment of groundwater are expected to comply with the AOC 

requirement that soils be treated " ... to levels which will assure, to the maximum extent practicable, that 

no groundwater beneath the soils will become contaminated above the groundwater no further action 

levels." 

Long-Term Effectiveness and Permanence: 

Successful application of the thermally-enhanced SVE treatment process is expected to be effective in 

eliminating the migration of soil contaminants into the groundwater. Natural leaching and degradation 

of residual chemicals outside of the treatment area will reduce soil contaminant levels. These 

contaminants will be removed through continued operation of the groundwater treatment system. 
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Reduction of Toxicity. Mobility. and Volume Through Treatment: 

Successful treatment by thermally-enhanced SVE would almost quantitatively remove the volatile organic 

contaminants in the soils that are treated. Successful treatment by thermally-enhanced SVE will reduce 

the toxicity, mobility, and volume of the volatile organic contaminants in the soils and satisfy statutory 

preferences for treatment. 

Thermally-enhanced SVE is an irreversible treatment process. Residual soil contaminants would degrade 

or leach into the groundwater and be captured by the groundwater treatment system. This would result 

in the elimination of soil contaminant toxicity, mobility, and volume through treatment. 

Short-Term Effectiveness: 

Risk to the nearby residents resulting from the operation of the thermally-enhanced SVE system would 

not be measurable. All emissions from the thermally-enhanced SVE system will be collected and treated 

in an on-site system to destroy any residual contaminants not destroyed in-situ. Impacts to site workers 

during implementation of this remedial action would be minimized by ensuring that proper personal 

protective equipment is provided and used. 

The implementation of this alternative is not expected to impose any measurable environmental impacts. 

The estimated time to reduce soil chemical concentrations to below the established Soil Treatment Goals 

listed in Table 3-1 with thermally-enhanced SVE, including site preparation is 5 months. The treatment 

of residual soil contaminants would occur through continued operation of the groundwater treatment 

system for a period of 10 years. 

IMPLEMENT ABILITY 

Technical Feasibility: 

The thermally-enhanced SVE process should be a technically feasible and reliable remedial option for the 

soil contaminants. The first full-scale application of this technology was successfully completed at a 

project site in Indiana. All proposed groundwater extraction and treatment technologies have been 

demonstrated as technically feasible. 
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Administrative Feasibility: 

The implementation of this alternative is considered administratively feasible. An air permit-to-install 

may be required for the discharge stack of the emissions control system of the thermally-enhanced SVE 

system. 

Availability of Services and Materials: 

The equipment and personnel required to implement the thermally-enhanced SVE system should be 

available within a reasonable time frame. There are no anticipated problems associated with obtaining 

the services and materials necessary to implement this alternative are not anticipated. 

State Acceptance: 

State acceptance of this alternative would be likely based on its anticipated effectiveness, compliance with 

ARARs, and anticipated overall protection of human health and the environment. 

Community Acceptance: 

Community acceptance of this alternative would be likely based on its anticipated effectiveness, 

compliance with ARARs, and anticipated overall protection of human health and the environment. 

4.2.2 Cost Analysis 

Cost analysis is provided in Table 4-6. The estimated costs are separated into the direct capital costs, 

indirect capital costs, annual O&M costs, and a net present worth ofthe long-term O&M costs. For each 

of these, estimates are made of the costs anticipated for the soil actions and the groundwater actions. 
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ALTERNATIVE 

1. No Action on 
Soils 

.::)D .. 
e~nQ~Q!J 

• No-action on 
Soils 

• Existing 
Extraction 
System 

TABLE 4-1 
REMEDIAL ALTERNATIVE EVALUATION SUMMARY 

GRANVILLE SOLVENTS SITE SOURCE AREA 
GRANVILLE, OHIO 

NCP EVALUATION CRITERIA 

EFFECTIVENESS IMPLEMENT ABILITY ESTIMATED COSTS 

-
Overall P[Qtfl.r<.tion of Human Hf}.alth and the t:;.avi[Qnment: - Technical Feasibilitv. Direct Cagital Cost: 

• No-action for removal or treatment would be taken on contaminants in the soils, but natural leaching and degradation of the • No technical feasibility considerations exist in the absence of any Soil- None 
contaminants would ultimately lead to their disappearance from the Site soils. measures being taken to treat or remove the contaminants Groundwater - None 

• Soil contaminants would continue to migrate into the groundwater beneath the Site and be collected by the groundwater treatment 
system. Established cleanup levels would not be achieved, nor would there be compliance with AOC requirements. Administrative Feasibilitv. 

• Extraction and treatment of Site groundwater at the current rate for 3 years and at a lower rate for 17 years. lngirect Cagital Co§!: 
• Administrative difficulties are anticipated because no proactive 

Comp./iiJ.QCe with AfMRs and Qther CtiJ.g_fia Advi§SJ.rifl.S f!.nd Guir;tang_e: measures will be taken to reduce contaminant levels below established Soil- None 
cleanup levels, and AOC requirements to perform treatment will not be Groundwater - None 

• No treatment measures would be taken to reduce soil contaminant concentrations; natural leachin~ ~d degradar . will bring followed. 
contaminant levels in the soils below established cleanup levels. 

• Does not comply with the AOC requirement that soils be treated " ... to levels which will assure, to the maximum extent practicable, Availability of Services and Materials: Aonual O&M Cost: 
that no groundwater beneath the soils will become contaminated above the groundwater no further action levels." 

• Does not comply with the AOC requirement for treating " ... all groundwater within the contamination plume originating from the Site • Availability of services and materials is not an issue for the no-action Soil- None 
to no further action levels which assure protection of human health and the environment and attain all risk-based standards and alternative, based on the absence of any protective measures taken to Groundwater -
federal and state ARARs." treat or remove the contaminants. $70,000 9 years, $31,000 

11 years 
!.ong_-T f}.rm Effectivf}.ness f!.nd Pg_rmao.g_ng_g_: State Accwtance: 

• There would uHimately be no residual risk for the soils if the soil contaminants are left to naturally degrade and leach into the • State acceptance would probably not be possible to obtain because no O&M Net Prg_sent Worth 
groundwater. Residual risk for the Site groundwater would continue over the long-term because the soil contaminants would actions will be taken to reduce contaminant levels to below established Cost: 
continue to contribute to the Site groundwater contamination. Thus, in the long term, the no-action alternative would not be cleanup levels and AOC requirements will not be followed. 
effective or permanent. Groundwater- $638,384 

Community Acceotance: 
Rll.Quction Qf TQxig_itl!, Mobility and VQlumf}. Through Ta:.atmg_nt 

• Community acceptance would probably not be possible to obtain To!al Net Presg_nt Worth: 

• No treatment of soil contaminants is provided under the no-action alternative, but the natural proc' s of leach~ 1nd because no actions will be taken to reduce contaminant levels to below 
degradation will, over time, transfer soil contaminants into the groundwater. established soil cleanup levels and AOC requirements will not be $2,400,267 

• Because there would be a transfer of contaminants into another, more mobile medium, there would be increases in toxicity, followed. 
mobility, and volume. 

ShQrt-Term Effectiveness: 

• The absence of any remedial actions for the soil under the no-action alternative indicates that no short-term impacts to the 
community or the environment will occur because there is no implementation. Contaminants leaching from the soil will ultimately 
increase the potential impacts from the groundwater. 
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ALTERNATIVE 

2. Remove Soil with 
Contaminant 
Concentrations 
Above Critical 
Concentration 
Levels by 
Excavation and 
Off-5ite Disposal 

) 
I 

Description 
• Remove soils with 

contaminant 
concentrations above 
critical concentration 
levels 

• Enhanced 
groundwater removal 
with the addition of 
GSS-EW31 

• Low rate pumping of 
40 gpm for 5 years 

• Groundwater 
monitoring at current 
level for 5 years, 
reduced level for 10 
years 

TABLE 4-2 
REMEDIAL ALTERNATIVE EVALUATION SUMMARY 

GRANVILLE SOLVENTS SITE SOURCE AREA 
GRANVILLE, OHIO 

NCP EVALUATION CRITERIA 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: 

• Soil excavation and disposal of soils with contaminant concentrations above critical concentration levels will provide a high 
degree of overall protection of human health and the environment. Soil excavation and disposal would reduce the quantity of 
soil contaminants migrating into the Site groundwater; permanently remove soil contaminants from the Site soil; comply with 
ARARs by satisfying the AOC requirements; and be protective of the community, Site workers, and the environment during 
implementation through the implementation of effective Site control measures. 

• Enhanced extraction and treatment of the Site groundwater at a high flow rate (about 300 gpm) would be required over an 
estimated 5-year period and maintenance pumping at a low flow rate (about 40 gpm) would continue an additional 5 years 1• 

ComPliance with ARARs and Other Criteria. Advisories and Guidance: 

I 
• Soil excavation and disposal is a proven technology and would remove and dispose approxit. .ely 4,600 cc -' yards of soils 

containing contaminants above critical concentration levels. 
• Soil excavation and disposal combined with continued extraction and treatment of the Site groundwater complies with the AOC 

requirements that soils be treated ... "to levels which assure, to the maximum extent practicable, that no groundwater beneath 
the soils becomes contaminated above groundwater no further action levels." 

Long-Term Effectiveness and Permanence: 

• Soil excavation and disposal of soils with contaminant concentrations above ciritical concentration levels will be effective in 
reducing the migration of soil contaminants into the Site groundwater. 

• Natural leaching and degradation of contaminants in the soils outside of this area will reduce soil contaminant levels. These 
contaminants will be removed through continued operation of the groundwater treatment system. 

Reduction of Toxicitv Mobilitv and Volume Through Treatment 

• Soil excavation and disposal would remove all soils containing volatile organic contaminants at concentrations above their 
respecitive critical concentration levels. ( 1 

• Soil excavation and disposal would reduce the toxicity, mobility, and volume of the volatile or9a• tic contamina, 1ts in the Site 
soils (by their removal). 

• Soil excavation and disposal from the Site represents an irreversible process for the Site, but transport and disposal at a 
regulated, permitted hazardous waste landfill overall reduces toxicity and mobility but not volume 

• Residual soil contaminants would degrade or leach into the groundwater and be captured by the groundwater treatment 
system. This will result in the elimination of soil contaminant toxicity, mobility, and volume through treatment. 

Short-Term Effectiveness: 

• Risk to the nearby residents resulting from the soil removal and disposal would be minimized by the implementation of effective 
Site controls. 

• Impacts to Site workers during implementation of this remedial action would be minimized by ensuring that proper personal 
protective equipment is provided and used. 

• The implementation of this alternative is not expected to impose any measurable environmental impacts. 
• The soil excavation and disposal alternative could be effectively implemented within 6 to 9 months of on-Site activity. 
• The treatment of residual soil contaminants not removed would occur through continued operation of the groundwater 

treatment system. The estimated time to reduce residual soil contaminant concentrations to levels which are protective of 
groundwater is 1 0 years. 

1 Based on grounctwa1er modeling results. 

IMPLEMENT ABILITY 

Technical Feasibility. 

• Soil excavation and removal is a technically feasible but impractical, 
inasmuch as nonconventional construction techniques would be 
utilized for its implementation. All proposed groundwater extraction 
and treatment technologies have been demonstrated as technically 
feasible. 

Administrative Feasibility. 

• The implementation of this alternative is considered administratively 
feasible. But Site controls to prevent off-Site dispersion of airborne 
contaminants would be needed. 

Availabilitv of Services and Materials: 

• Conventional construction equipment and adequate disposal Sites, 
along with the personnel required to operate it, are readily available. 

• There are no foreseen problems associated with obtaining the 
services, materials, equipment, and disposal Sites necessary to 
implement this alternative. 

State Acceotance: 

• State acceptance of this alternative is considered likely based on its 
anticipated effectiveness, compliance with ARARs, and anticipated 
overall protection of human health and the environment. 

Communitv Acceptance: 

• Community acceptance of this alternative is considered likely based 
on its anticipated effectiveness, compliance with ARARs, and 
anticipated overall protection of human health and the environment. 
Truck traffic to and from the Site could be a community consideration. 

ESTIMATED COSTS 

Direct Capital Cost: 

Soil - $3,296,257 
Groundwater- $75,900 

Indirect Capital Cost: 

Soil - $356,960 
Groundwater· $13,543 

Annual O&M Cost: 

Soil- None 
Groundwater- $70,000 
(years 1-5) 
$31,000 (years6-10) 

O&M Net Present Worth 
Cost: 

• Enhanced groundwater 
pumping - $408,223 

• Groundwater monitoring 
-$977,497 

Total Net Present Worth: 

$5,128,370 
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ALTERNATIVE 

3. Treat Soils with 
Contaminant 
Concentrations 
Above Critical 
Concentration 
Levels by In-Situ 
Mixing/Hot Gas 
Vaporization 

Description 
• Treat soils with 

contaminant 
concentrations above 
critical concentration 
levels by in-situ 
mixing/hot gas 
vaporization 

• Enhanced 
groundwater removal 
with the addition of 
GSS-EW3' 

• High rate pumping of 
300 gpm for 5 years 

• Low rate pumping of 
40 gpm for 5 years 

• Groundwater 
monitoring at current 
level for 5 years, 
reduced level for 10 
years 

NCP EVALUATION CRITERIA 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: -

• The soil mixing alternative will provide a high degree of overall protection of human health and the environment. In-situ 
mixing/vaporization treatment of soils exceeding with contaminant concentrations above critical concentration levels should effectively 
reduce the migration of soil contaminants into the Site groundwater; permanently remove soil contaminants from the Site soil; comply 
with ARARs by satisfying the AOC requirements; and be protective of the community, Site workers, and the environment during 
implementation through the implementation of effective Site control measures. 

• Continued extraction and treatment of the Site groundwater at a high flow (about 300 gpm) would be required over an estimated 5 
year period and maintenance pumping at a low flow rate (about 40 gpm) would continue an additional 5 years. 

ComPliance with ARARs and Other Criteria Advisories and Guidance: 

• In-situ mixing/vaporization is a proven technology and is expected to reduce soil contaminant roncentration~ IJelow critical 
concentration levels. I 

• This treatment technology and the continued extraction and treatment of Site groundwater are expected to comply with the AOC 
requirement that soils be treated " ... to levels which will assure, to the maximum extent practicable, that no groundwater beneath the 
soils will become contaminated above the groundwater no further action levels." 

Long-Tenn EffectiVeness and Permanence: 

• The in-situ mixing/vaporization technology is expected to be effective in eliminating the migration of soil contaminants into the Site 
groundwater. 

• Natural leaching and degradation of residual soil contaminants will reduce soil contaminant levels. These contaminants will be 
removed through continued operation of the groundwater treatment system. 

Reduction of Toxicitv MobilitY and Volume Throuoh Treatment 

• The in-situ mixing/vaporization technology is expected to remove at least 90 percent of the volatile organic contaminants in soils that 
are treated. 

• In-situ mixing/vaporization will reduce the toxicity, mobility, and volume of the volatile organic
1
· 1taminants •he Site soils and satisfy 

statutory preferences for treatment. 
• In-situ mixing/vaporization is an irreversible treatment process. 
• Residual soil contaminants would degrade or leach into the groundwater and be captured by the groundwater treatment system. This 

will result in the elimination of soil contaminant toxicity, mobility, and volume through treatment. 

Short-Term Effectiveness: 

• Risk to the nearby residents resulting from the in-situ treatment of the Site soils with this alternative would not be measurable. The 
design of the in-situ mixing/vaporization treatment process will incorporate collection and treatment of the off-gases to control airborne 
organic compounds. 

• Impacts to Site workers during implementation of this remedial action would be minimized by ensuring that proper personal protective 
equipment is provided and used. 

• The implementation of this alternative is nolexpected to impose any measurable environmental impacts. 
• The estimated time to implement treatment of the soils and reduce soil concentrations below the established soil cleanup levels is less 

than three months. 
• The treatment of residual soil contaminants not removed would occur through continued operation of the groundwater treatment 

system. The estimated time to reduce residual soil contaminant concentrations to levels which are protective of groundwater is 10 
years. 

1 Based on grounMter modeli139 results 

TABLE 4-3 
REMEDIAL ALTERNATIVE EVALUATION SUMMARY 

GRANVILLE SOLVENTS SITE SOURCE AREA 
GRANVILLE, OHIO 

IMPLEMENT ABILITY 

Technical Feasibilitv. 

• The in-situ soil mixing/hot gas vaporization technology is 
considered a technically feasible and reliable remedial option 
for the Site soil contaminants. All proposed groundwater 
extraction and treatment technologies have been 
demonstrated as technically feasible. 

• The large cranes and mixing equipment required to 
implement this technology may have difficulty in accessing 
and moving around the project Site (e.g., overhead utilities, 
sloped topography, and the small size of the Site. 

Administrative Feasibilitv. 

• The implementation of this alternative is considered 
administratively feasible. The off-gas treatment for the in-situ 
mixing technology will require an air permit-to-install or an 
exemption. 

Avai/abilitv of Services and Materials: 

• The in-situ mixing/vaporization technology, along with 
personnel required for implementation, is readily available. 

• The services and materials necessary to implement this 
alternative are readily available. 

State Acceotance: 

• State acceptance of this alternative is considered likely based 
on its anticipated effectiveness, compliance with ARARs, and 
anticipated overall protection of human health and the 
environment. 

Communitv Acceptance: 

• Community acceptance of this alternative is considered likely 
based on its anticipated effectiveness, compliance with 
ARARs, and anticipated overall protection of human health 
and the environment. 

• The large cranes and mixing equipment needed to treat the 
soils with the in-situ mixing technology could be a community 
consideration. 

ESTIMATED COSTS 

Direct Caoital Cost: 

Soil- $1,079,390 
Groundwater- $75,900 

Indirect Capital Cost: 

Soil- $186,690 
Groundwater- $13,543 

Annual O&M Cost: 

Soil- None 
Groundwater- $70,000 
(years 1-5) 
$31,000 (years 6-10) 

O&M Net Present Worth 
Cost: 

• Enhanced groundwater 
pumping - $408,223 

• Groundwater monitoring -
$977,497 

Total Net Present Worth: 

$2,741,243 
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ALTERNATIVE 

4. Treat Soils with 
Contaminant 
Concentrations 
Above Critical 
Concentration Levels 
by Pneumatic 
Fracturing and Soil 
Vapor Extraction 

) 

Description 
• Treat soils with 

contaminant 
concentrations above 
critical concentration 
levels by pneumatic 
fracturing and SVE 

• Enhanced groundwater 
extraction with the 
installation of GSS
EW3' 

• High rate pumping of 
300 gpm for 5 years 

• Low rate pumping of 40 
gpm for 5 years 

• Groundwater monitoring 
at the current level for 5 
years, reduced level for 

\ 10 years 
) 

NCP EVALUATION CRITERIA 

EFFECTIVENESS 

Overall Protection of Human Health and the Environment: 

• Successful pneumatic fracturing and SVE treatment of soils with contaminant concentrations above critical concentration levels 
would provide a high degree of overall protection of human health and the environment. Pneumatic fracturing and SVE treatment 
could effectively reduce the migration of soil contaminants into the Site groundwater; permanently remove contaminants from the 
soil (within an estimated 5-year time period}; comply with ARARs by satisfying the AOC requirements; and be protective of the 
community, Site workers, and the environment during implementation. 

• Enhanced extraction and treatment of the Site groundwater at a high flow (about 300 gpm) would be required over an estimated 5-
year period and maintenance pumping at a low flow rate (about 40 gpm} would continue an additional 5 years'. 

Compliance with ARARs and Other Criteria Advisories and Guidance: 

• SVE treatment is a proven technology and should reduce contaminant soil concentrations ( .JW critical c, centration levels. 
• Successful application of pneumatic fracturing and SVE treatment and continued extraction and treatment of Site groundwater are 

expected to comply with AOC requirement that soils be treated " ... to levels which will assure, to the maximum extent practicable, 
that no groundwater beneath the soils will become contaminated above the groundwater no further action levels." 

Long-Term Effectiveness and Permanence: 

• Successful application of pneumatic fracturing and the SVE treatment would be effective in eliminating the migration of soil 
contaminants into the groundwater (within an estimated 5-year time period}. 

• Natural leaching and degradation of residual soil contaminants will reduce soil contaminant levels. These contaminants will be 
removed through continued operation of the groundwater treatment system. 

Reduction of Toxicitv Mobilifv and Volume Through Treatment 

• Successful pneumatic fracturing and SVE treatment would be expected to remove 90% of the volatile organic contaminants in the 
soils that are treated. 

• Successful pneumatic fracturing and SVE treatment would reduce the toxicity, mobility, an~ lume of th1 latile organic 
contaminants in the soils and satisfy statutory preferences for treatment. 

• SVE is an irreversible treatment process. 
• Residual soil contaminants would degrade or leach into the groundwater and be captured by the groundwater treatment system. 

This will result in the elimination of soil contaminant toxicity, mobility, and volume through treatment. 

Short-Term Effectiveness: 

• Risk to the nearby residents resulting from the operation of the SVE treatment system would not be measurable. If necessary, 
controlled air emissions from the SVE treatment system could be incorporated into the system design. 

• Impacts to Site workers during implementation of this remedial action would be minimized by ensuring that proper personal 
protective equipment is provided and used. .~ 

• The implementation of this alternative is not expected to impose any measurable environmental impacts. 
• The estimated time to reduce soil contaminant concentrations below the critical concentration levels with successful pneumatic 

. fracturing and SVE treatment is less than 5 years. 
• The treatment of residual soil contaminants not removed would occur through continued operation of the groundwater treatment 

system. The estimated time to reduce residual soil contaminant concentrations to levels which are protective of groundwater is 10 
years. 

• 1 Based on groundwater modeling results 

TABLE 4-4 
REMEDIAL ALTERNATIVE EVALUATION SUMMARY 

GRANVILLE SOLVENTS SITE SOURCE AREA 
GRANVILLE, OHIO 

IMPLEMENT ABILITY 

Technical Feasibility 

• The SVE technology, with enhancements to the technology using 
pneumatic fracturing to improve soil permeability, should be 
technically feasible for the Site soil contaminants. A final 
judgement on technical feasibility will be made after a pilot
application of the technology has been performed at the Site. All 
proposed groundwater extraction and treatment technologies have 
been demonstrated as technically feasible. 

Administrative Feasibility 

• The implementation of this alternative is considered 
administratively feasible. Dependent upon the concentration of 
volatile organic compounds in the vapor extraction system off-gas, 
an air permit-to-install or an exemption may be necessary for the 
SVE system. 

Availabilifv of Services and Materials: 

• The SVE and pneumatic fracturing technologies, along with the 
personnel required to implement them, are readily available. 

• The services and materials necessary to implement this 
alternative are readily available. 

State Acceotance: 

• State acceptance of this alternative is considered likely based on 
its anticipated effectiveness, compliance with ARARs, and 
anticipated overall protection of human health and the 
environment. 

Communitv Acceptance: 

• Community acceptance of this alternative is considered likely 
based on its anticipated effectiveness, compliance with ARARs, 
and anticipated overall protection of human health and the 
environment. 

ESTIMATED COSTS 

Direct Capital Cost: 

Soil- $302,358 
Groundwater -
$75,900 

Indirect Capital Cost: 

Soil- $117,805 
Groundwater -
$13,543 

Annual O&M Cost: 

Soil- $128,340 (years 
1-5} 
Groundwater -
$70,000 (years 1-5} 
$31,000 (years 6-10} 

O&M Net Present Worth 
Cost: 

• Enhanced 
groundwater pumping 
-$408,223 

• Groundwater 
monitoring - $977,497 

• Soil treatment -
$555,645 

Total Net Present 
Worth:' 

$2,450,961 
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~::) NCP EVALUATION CRITERIA 

ALTERNATIVE EFFECTIVENESS 

5. Treat Soils with Overall Protection of Human Health and the Environment: 
Contaminant 
Concentrations • Thermally-enhanced soil vapor extraction of soils with contaminant concentrations above critical concentration levels would provide a 
Above Critical high degree of overall protection of human health and the environment. Thermally-enhanced soil vapor extraction would effectively 
Concentration reduce the migration of soil contaminants into the Site groundwater; permanently remove contaminants from the soil; comply with 
Levels by In- ARARs by satisfying the AOC requirements; and be protective of the community, Site workers, and the environment during 
Situ Thermal implementation. 
Treatment • Enhanced extraction and treatment of the Site groundwater at a high flow (about 300 gpm) would be required over an estimated 5-
(Shell Process) year period and maintenance pumping at a low flow rate (about 40 gpm) would continue an additional 5 years. 1 

ComPliance with ARARs and Other Criteria, Advisories and Guidance: 

• Thermally-enhanced soil vapor extraction is an innovative technology that has been developed for the treatment of VOCs in clay soils 
and is expected to reduce contaminant concentrations below critical concentration levels. 

• Successful application of the thermally-enhanced soil vapor extraction treatment process and continued extractir>~ and treatment of 
Site groundwater are expected to comply with AOC requirement that soils be treated " ... to levels( ;h will ass1 to the maximum 
extent practicable, that no groundwater beneath the soils will become contaminated above the groundwater no further action levels." 

Long-Term Effectiveness and Permanence: 

• Successful application of the thermally-enhanced soil vapor extraction treatment process is expected to be effective in eliminating the 
migration of soil contaminants into the groundwater. . • Natural leaching and degradation of residual soil contaminants will reduce soil contaminant levels. These contaminants will be 
removed through continued operation of the groundwater treatment system. 

B.eduction of Toxicit:t. MQbilitJt. and Volume Through Trel!.tment 

D!;!sgri(;!tion • Successful treatment by thermally-enhanced soil vapor extraction would almost quantitatively remove the volatile organic 
• Treat soils with contaminants in the soils that are treated. 

contaminant • Successful treatment by thermally-enhanced soil vapor extraction will reduce the toxicity, mobility, and volume of the volatile organic 
concentrations contaminants in the soils and satisfy statutory preferences for treatment. 
above critical • Thermally-enhanced soil vapor extraction is an irreversible treatment process. 
concentration • Residual soil contaminants would degrade or leach into the groundwater and be captured by the l Jndwater t~ .. nent system. This 
levels by in-situ will result in the elimination of soil contaminant toxicity, mobility, and volume through treatment. 
thermal treatment 

• Enhanced Short-Term Effectiveness: 
groundwater 
extraction with the • Risk to the nearby residents resulting from the operation of the thermally-enhanced soil vapor extraction system would not be 
installation of measurable. All emissions from the thermally-enhanced soil vapor extraction system will be collected and treated in an on-Site 
GSS-EW3' system to destroy any residual contaminants not destroyed in-situ. 

• High rate • Impacts to Site workers during implementation of this remedial action would be minimized by ensuring that proper personal protective 
pumping of 300 equipment is provided and used. 
gpm for 5 yeans • The implementation of this alternative is not expected to impose any measurable environmental impacts. 

• Low rate pumping • The estimated time to reduce soil contaminant concentrations below the critical concentration levels with thermally-enhanced soil 
of 40 gpm for 5 vapor extraction is 5 months, including Site preparation. 
years • The treatment of residual soil contaminants would occur through continued operation of the groundwater treatment system. The 

• Groundwater estimated time to reduce residual soil contaminant concentrations to levels which are protective of groundwater is 1 0 years. 
) monitoring at the 

. . current level for 5 
yeans, reduced 
level for 1 0 years 

, 
, Based on groundWater modeling results 

TABLE 4-5 
REMEDIAL ALTERNATIVE EVALUATION SUMMARY 

GRANVILLE SOLVENTS SITE SOURCE AREA 
GRANVILLE OHIO ' 

IMPLEMENT ABILITY ESTIMATED COSTS 

Technical Feasibilitv Direct CaRita! Cost: 

• The thermally-enhanced soil vapor extraction process should Soil - $1,132,750 
be a technically feasible and reliable remedial option for the Groundwater- $75,900 
Site soil contaminants. The first full-scale application of this 
technology is currently being conducted at a project Site in 
Indiana. Further judgement on technical feasibility will be Indirect CaRita! Cost: 
made once the results of the first full-scale application of this 
technology are available. All proposed groundwater Soil- $125,120 
extraction and treatment technologies have been Groundwater- $13,543 
demonstrated as technically feasible. 

Administrative Feasibilitv Annual O&M Cost: 

• The implementation of this alternative is considered Soil- None 
administratively feasible. An air permit-to-install may be Groundwater- $70,000 
required for the discharge stack of the emissions control (years 1-5) 
system of the thermally-enhanced soil vapor extraction $31,000 (years 6-10) 
system. 

O&M Net Present Worth Cost: 
AvailabilitJt. of Services and Materials: 

• Enhanced groundwater 
• The equipment and personnel required to implement the pumping - $408,223 

thermally-enhanced soil vapor extraction system should be • Groundwater monitoring -
available within a reasonable time frame. $977,497 

• If the thermally-enhanced soil vapor extraction process is 
demonstrated to be successful during the first full-scale 
application, problems associated with obtaining the services Total Net Present Worth: 
and materials necessary to implement this alternative are not 
anticipated. $2,733,033 

State Acceotance: 

• State acceptance of this alternative would be likely based on 
its anticipated effectiveness, compliance with ARARs, and 
anticipated overall protection of human health and the 
environment. 

Communitv Acceptance: 

• Community acceptance of this alternative would be likely 
based on its anticipated effectiveness, compliance with 
ARARs, and anticipated overall protection of human health 
and the environment. 
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~ ) 
Alternative Soil Remedy Soil Soil Soil Soil Groundwater 

Number Remedy Remedy Remedy Remedy Remedy 
Estimated Estimated Estimated Estimated 

Direct Indirect Annual Net 
Capital Capital O&M Present-

c;.. .. t Cost Cost 1 Cost 

1 No Action None None None None Existing system 

2 Soil Removal by $3,296,257 $356,960 None $3,653,217 Install E'll/-3 as new 
Excavation and extraction well and operate 
Disposal E'll/-3 for 5 years at 300 ppm 

then maintenance pump from 
E'll/-3 for 5 more years at 40 
gpm. 

I 

3 In-Situ Mixing/Hot $1,079,390 $186,690 None $1,266,080 Install E'll/-3 as new 
Gas Vaporization of extraction well and operate 
Soil Areas E'll/-3 for 5 years at 300 ppm 

then maintenance pump from 
E'll/-3 for 5 more years at 40 
gpm. 

) Treatment of Soils $302,358 $117,805 $128,340 $828,386 Install E'll/-3 as new 
Via Pneumatic (based on 5 extraction well and operate 
Fracturing and Soil years of E'll/-3 for 5 years at 300 ppm 
Vapor Extraction O&M costs) then maintenance pump from 

E'll/-3 for 5 more years at 40 
gpm. 

5 Treatment of Soils $1,132,750 $125,120 None $1,257,870 Install EW-3 as new 
Via Thermally- extraction well and operate 
Enhanced Soil Vapor E'll/-3 for 5 years at 300 r "1 

Extraction (Shell then maintenance pump . n 
Process) E'll/-3 for 5 more years at 40 

gpm. 

) 

Groundwater Groundwater Groundwater 
Remedy Remedy Remedy 

Estimated Estimated Estimated 
Direct Capital Indirect Annual O&M 

Cost Capital Cost Cost 

None None $70,000 (years 
1-9); $31 ,ODD 
(years 9-20) 

$75,900 $13,543 $70,000 (years 
1-5) 
$31, ODD (years 
6-10) 

$75,90u $13,543 $70,000 (years 
1-5) 
$31,000 (years 
6-10) 

$75,900 $13,543 $70,000 (years 
1-5) 
$31,000 (years 
6-10) 

$75,900 $13,543 $70,000 (years 
1-5) 

! 
$31,000 (years 
6-10) 

TABLE 4-6 
COMPARISON OF COSTS FOR ALTERNATIVES 1 THROUGH 5 

Groundwater Groundwater Estimated Net TOTAL NET 
Remedy Monitoring Present PRESENT 

Estimated Scenario Worth Cost of WORTH 
Net Present Groundwater COST 
Worth Cost Monitoring 

$638,394 Monitor for 16 years $1,761,833 $2,400,267 
at current level and 
15 years at reduced 
level 

$408,223 Monitor for 5 years at $977,497 $5,128,370 
current level and 1 0 
years at reduced 
level. 

$408,223 Monitor for 5 years at $977,497 $2,741,243 
current level and 10 
years at reduced 
level. 

$408,223 Monitor for 5 years at $977,497 $2,450,961 
current level and 1 0 
years at reduced 
level. 

$408,223 Monitor for 5 years at $977,497 $2,733,033 
current level and 10 
years at reduced 
level. 
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5.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE 

Based on the comparative evaluation of effectiveness, implementability and cost above, the recommended 

alternative is Alternative 4. As discussed above, this alternative consists of treatment of soils by 

pneumatic fracturing and soil vapor extraction, and the enhancement and continued operation of the 

groundwater extraction and treatment system to attain the Removal Action Goals and Objectives as set 

forth in Section 3. This alternative also includes continued monitoring/sampling to confirm attainment 

of the proposed removal action objectives. 
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APPENDIX A 

SOIL AND GROUNDWATER DATA 

A-1 GROUNDWATER DATA 

A.1.1 April-May 1994 Data 

A.1.2 1996 Data 

A-2 SOIL DATA 

A.2.1 April-May 1994 Data 

A.2.2 1996 Data 
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lnchcape Testing Services 
Aquatec Laboratories 

Analytical Report 

Date: 02 June 1994 
Aquatec Lab No.: 220024 
ETR No.: 43909; Project No.: 94000 

Laboratory Loe•lloDI 
55 South Parle. Drive 
Colchester. VT 05446 

75 Green Mountain Drive 
South Burlington. Vf 05403 

ISO Herman Melville Boulevard 
Now Bodford. MA 02740 

Sample Received On: 04 May 1994; Analyzed On: 14 & 15 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPl-3, 

04/30/94 at 0830 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~bse~n~z~e~n~e~----~~~~----------~0~.5~U= chloromethane 2 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~dse __________ ~0~,5~U~ bromomethane 0.5 U 
=c~h~l~o~r~o~b~e~n~z~e~n~e~----------------~0~,5~U~ bromoform 0.5 U 

71~,~2~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e ____________ ~0~.5~U= bromodichloromethane 0.5 U 
~1~1~1~-~t~r~i~c~h~l~o~r~o~e~th~a~n~e __________ ~0~.~5~U~ dibromochloromethane 0.5 U 
~l~,~l~-~d~i~c~h~l~o~r~o~e~t~hua~n~e------------~0~,5~U~ tetrachloroethene 0.5 U 
~1~1-72~-~t~r~i~ch~l~oLr~o~e~th~a~n~e~--------~O~.~S~U ~t~o~l~u~e~n:e ____ ~--------------~0~.5~U 
"l':""lu,_,2,_,..,2c;-:..,t"'e~t,.,..r,.a'=c~h~l,;;o"'r-"o"'e'"'t"'h"'a'"'n"e'------'O'.'-'-. :'-5_u,. trichloroethene 0. 5 U 
~c~h~l-"o'-'r~o,e~t~h~a~nue~-------------------'0~.5~U~ vinyl chloride 0.6 
=c~h~l~o~r~o~f~o~r~m~---------------------'0~.5~U~ ~a~c7e~t~o~n,e,_ ________________ ~2~2~0~0~~-= 
"l~,~l~-~d~i~c~h~l~o~r~o~e~th~e~n~e------------~0~5~u~ 2-butanone 5.0 U 
"1~,~2~-~d~i~c~h~l~o~r~o~p~r~o~p,.a~n~e ____________ ~0~5~U= carbon disulfide 0.5 
-"t"r"a"'n~s~-~1,_,~3~-~d~lL·c~h~l~o~r,;;o~p"'r"'o-"p"'e~n~e,_ ____ _;0~.5~U= 2-hexanone 2J 
~c~i~s~-_,1~3~-~dLi~cdhulLo~r~o~pLr~o~p,.e~n"'e,_ ______ ...:0~.5~U~ 4-methyl-2-pentanone 5.0 U 
=e-"t~h~y~l~b~e~n~z~e~n~e~------------------~0~.5~U~ ~s-"t~y~r~e~n,e~~------------------~0~.5~U= 
~m:e-"t~h~y-'l~e~n,e~c~hul~o~r~i~d:e~----------~0~.5~U~ m & p-xylenes 1.0 U 
~c~i~s~·~lu,_,2~-~dLi~c~h~l~o~r~o~e-"tllhse~nse ________ ~0~.5~U~ o-xylene 0.5 U 
trans-1,2-dichloroethene 0.5 U 

The sample was diluted 100 fold to quantify acetone. 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 89 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

SS South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Lalton.toey Loc•tl•• 
~~ Soulb Park Drive 
Colchc&let, V1" 0~446 

1 

I 
L .. -

7S Green Mounl.ain Drive 
South Burlington. VT 05403 t~~ 
1 SO Herman Melville Boulcv~ 
New Bedford, MA 027-40 

Analytical Heport 

Date: 02 June 1994 
Aquatec Lab No.: 220025 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 14 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPl-4, 

04/30/94 at 0955 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e~----------------------~0~.~5~U chloromethane 2 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~1~·d~e~----------~0~·~5~U bromomethane 0.5 U 

7c~h~l~o~r~o~b~e~n~z~e~n~e~----------------~0~.~5~U bromoform 0.5 U 
~1~·~2~-~d~i~c±hul~our~o~e~tdh~a~n~e~------------~0~.~5~U bromodichloromethane 0.5 U 
~l~l •• ~l~-~t~r~i~cahul~our~o~e~tdh~a~nwe~--------~0~.~5~U dibromochloromethane 0.5 U 
#l~·#l~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e~------------~0~·~5~U tetrachloroethene 0.5 U 
~l •. ~lu.~2~-~t~r~i~cdh~l~o~r~o~e~t~huaan~e __________ ~o~.~5~U~ ~t~o~l~u7e~n~eL---~----------------~0~.~5~U= 
~1~.71~2 •• ~2~-~t~e~t~r~a~cdh~l~o~r~o~e~t~huaanll2e ______ ~o~.~5~U trichloroethene 0.5 U 
~c~h~l~our~o~e~tdh~a~n~e~------------------~0~.5~U~ vinyl chlorjde 0.6 
~c~hul~our~ouf~our~m~--~----------------~0~·~5~U~ ~a~c~e~t~o~n~e~----------------~l~O~O~OL-----
~l •. ~l~-~dui~cahul~ourwo~e~tdh~e~n~e~------------~0~.~5~U 2-butanone 2J 
~1~2~-~dui~c~h~l~o~rwo~p~r~o~p~a~nue~----------~0~·~5~U carbon disulfide 0.3J 
~t~r~aun~s~-~l~·~3~-~d~1~·c~hul~o~r~o~p~r~g~p~e~n~e~----~0~.~5~U~ 2-hexanone 5.0 U 
~c~i7s~-~lu·~3~-~dbi~cdh~l~o~r~o~p~r~o~p~e~nEe ________ ~o~.~5~U~ 4-methyl-2-pentanone 5.0 U 
Ee~t~h~y~l~b~eun~z~e~n~e~------------------~o~·~5~U ~s~t~y~r~e~n~e~--------------------~o~s~u 
~m~e~t~h~y~l~e~n~e~c~h~l~o~r~l~·d~e~------------~0~·~5~U m & p-xylenes 1 0 U 
~cAi~s~-~1~2~-~dui~cdh~l~o~r~o~e~t~hue~n~e ________ ~O~·u5~U o-xylene 0.5 U 
trans-1.2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
~ 

p-bromofluorobenzene 105 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



') 

Inchcape Testing Services 
Aquatec Laboratories 

Analytical Heport 

Date: 02 June 1994 
Aquatec Lab No.: 220026 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 14 May 1994 

Laboratory Locatloas 
5S South Patlr. Drive 
Colchester, VT 0'446 

7$ Green Mountain Drive 
South Burlington. VT OS403 

1 SO Hennan Melville Boulevard 
New Bodford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP2-l, 
05/01/94 at 0910 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e~----------------------~0~5~U chloromethane 0.5 U 
~c~a7r~b~o~n~t~e~t~r~a~c~h~l~o~r~id~e~----------~0~.~5~U bromomethane 0.5 U 

7c~h~l~o~r~o~b~e~n~z~e~n~e~~--------------~0~5~U~ bromoform 0 5 U 
~1~2~-~d~i~c~h~l~o~r~o~e~th~a~nu:e ____________ ~0~.5~U~ bromodichloromethane 0.5 U 
~l~.~l~.~l~-~t~rLi~c~h~l~o~r~o~e~thllSa~n~e __________ ~0~.5~U~ dibromochloromethane 0.5 U 
~l~.~l~-~d~iuc~hLl~o~r~o~e~t~h~aan~e------------~0~.5~U~ tetrachloroethane 0.5 U 

71~.71~.72~-7t~r~i~c~h~l~o~r~o~e~th~a~n~e~--------~0~.5~u ~t~o~l~u~e~nEe--~~--------------~0~.5~U 
~1~.~1~.~2~2~-~t~e~tLrLa~c~h~lo~r~oEe~t~h~a~n~e~----~0~.5~U~ trichloroethane 0.5 U 
~c~h~l~o~r~o~ewtdh~a~n~e~------------------~0~5~U~ vinyl chloride 0.5 U 
~c~h7l~o~r~o~f~o~rmm_ __ ~--------------~0~.5~U 7a~cEe~t~on~e ___________________ 8~6~0~~~ 
~l~l~-~d~i~cdh~l~o~r~o~e~t~h~e~n~e~------------~0~.5~U~ 2-butanone 5,0 U 
~1~.~2~-~d~i~cdh~l~o~r~o~p~r~o~p~aan~e------------~0~.~5~u~ carbon disulfide 0.5 U 
~t~r~a~n~s~-~1~·~3~-~d~i~c~h~l~o~r~o~p~r~o~p~e~n~e~----~0~·~5~U~ 2-hexanone 5.0 U 
~c~i~s~-~1~·~3~-~d~i~c~h~l~o~r~o~p~r~o~p~e~n~e ________ ~0~.~5~U~ 4-methyl-2-pentanone 5.0 U 
~e~t~huvwlub~e~n~z~e~n~e~------------------~0~5~U~ =s~t~y~r~e~nBe~~------------------~0~.5~U~ 
um~e~t~h~ywl~e~n~e~c~h~l~o~r~i~d~e ____________ ~0~.5~U~ m & p-xylenes 1 0 U 
~c~i~s~-~1~.~2~-~d~l~·c~h~l~o~r~o~e~t~h~e~n~e~------~O~.S~U~ o-xylene 0.5 U 
trans-1.2-dichloroethene 0.5 U 

Summary of Surrosate Recoveries 
% Rec 

p-bromofluorobenzene 94 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 Soulh Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytical Hcport 

Date: 02 June 1994 
Aquatec Lab No.: 220027 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 14 May 1994 

La .. ratoey Loc•tl•• 
5! South Porlt Drive 
Colchater, VT 0'446 

'' Orccn Mountain Drive 
South Burlington, VT 0'403 !!1/J 
150 Herman Melville Boulev 
Now Bodford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP2-2, 
05/01/94 at 1030 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~enue=-----------------------~0~.~5~U chloromethane 0.5 U 
~cga~rb~onu_~te~tr~a~c~h~l~o~r~l~·d~e'---------~0~.~5~U bromomethane 0 5 U 
~ch~1~o~ro~b~e~nuz~e~n~e~----------------~0~.~5~U bromoform 0.5 U 
~1~·~2~-d~ic~h~lo~r~o~e~t~h~a~n~eL-----------~0~5~U bromodichloromethane 0.5 U 

71~·~1~17-~t~r~i~c~h~1~o~r~oe~t~h~a~n~e=---------~0~.~5~U dibromochloromethane 0.5 u 

71~.~1~-~d~i~c~h~l~o~r~o~e~thuaanue=-----------~O~.~S~U tetrachloroethene 0.5 U 
~1~1~2~-~t~r~i~ch~lo~r~o~e~t~h~a~n~eL---------~O~.~S~U ~t~o~lu~esn~e=---------------------~OL·~5~U 
~1~.~1~.~2~.~2~-~t~e~t~raac~hu1~o~r~o~e~t~h~a~n~e'-----~O~.~S~U trichloroethene 0.5 U 
s;c!!h~l.l!.o.!.r~ol1.e~thW!anD.eL ________________ .....!.O!....,;,S~U vinyl chloride 0. 5 U 
~c~h~1~o~r~o~f~o~rmlli---~--------------~0~.~5~U ~a~cse~to~D.ue=-----------------~6u2~0~----
~1~·~1~-~d~ic~h~lo~r~o~e~t~h~e~n~eL-----------~0~5~U 2-butanone 5.0 U 
~1~.£2~-d~ic~h~1o~r~o~p~r~o~p~a~n~e'-----------~0~.~5~U carbon disulfide 0.5 U 
.;..t~raa nus"-.:.-._1 ~3.?..:.C-dg_1~· c"'h"-'1!..!o.!.Jr!:.!ollo2.lr!:.!ou0!.!eun!Se'-----~0~._.5~U 2 -hexanone 5 0 U 
~c~is~-~1~.3~-d~l~·c~h~l~o~r~o~0uruo~p~e~n~eL-------~0~·~5~U 4-methyl-2-pentanone 5 0 U 
~e~t~h~y~1~b~e~n~zEeun~e--~--------------~OL·~5~U ~s~t~y~r~en~e--------------------~OL·u5~U 
mm~e~tuh~y~1EeunEe_s;ch~1o~r~id~e~----------.....!.OL·~5~U m & 0 -xylenes 1.0 U 
£C~i~s~-~l~2~-~d•i£ch~lo~r~o~e~t~h~e~n~eL-------~0~.~5~U a-xylene 0.5 U 
trans-1.2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 86 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytieal Report 

Date: 02 June 1994 
Aquatec Lab No.: 220028 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 14 May 1994 

lAboratory Locatloaa 
" Soulll Park Drive 
Colchcater, VT 0'446 

75 Green Mountain Drive 
South Burlington. VT 05403 

1 SO Hennan Melville Boulevard 
New Bedford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP2-3, 
05/01/94 at 1215 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~eL-----~~~~----------~0~.5~U= chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e __________ ~0~,5~U= bromomethane 0,5 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~----------------~0~,5~U~ bromoform 0.5 U 
~1~.~2~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e------------~0~.5~U~ bromodichloromethane 0.5 U 

71~-~l~-~l~-~t~r~i~c~h~l~o~r~o~e~thusa~n£e __________ ~0~.5~U= dibromochloromethane 0.5 U 

7l~·~l~-~dui~c~hLl~o~r~o~e~t~h~a~n~e ____________ ~0~.5~U~ tetrachloroethane 0.5 U 
~l~.~l~2~-~t~r~i~c~h~l~o~r~o~e~th~a~n~e __________ ~0~,5~U~ ~t~o~l~u~e~n~e~--------------------~0~5~U~ 
~l~,~l~2~2~-~t~e~t~r~a~c~h~l~o~r~o~e~t~h~a~n~e~----~0~,5~U~ trichloroethane 0.5 U 
~c~h~l~o~r~o~e~t~h~a~n~eL-------------------~0~5~U~ vinyl chloride 0,5 U 

7c~h~l~o~r~o~f~o~r~m~--~----------------~0~.~5~U~ ~a~c~eut~o~n~eL--------------------3~2~0~~--
~1~.~1~-~dui~c~hwl~owr~o~e~t~h~e~n~e~------------~0~.~5~U~ 2-butanone 5.0 U 
~1~,~2~-~d~i~c~h~l~o~r~o~p~r~o~p~a~n~e ____________ ~0~.5~U~ carbon disulfide 0,5 U 
~t~r~a~n~s~-~1~3~-~d~l~·c~h~l~o~r~o~p~r~o~p~e~n~eL-__ --~0~.5~U~ 2-hexanone 5 0 U 
~c~i~s~-~l~·-3~-~d~l~·c~h~1~o~r~o~p~r~o~p~e~n~e~------~0~.5~U~ 4-methyl-2-pentanone 5.0 U 
~e~t~huv~1~b~e~n~z~e~n~e~------------------~0~.5~U~ :s~t~y~r~e~n~e~--------------------~0~,5~U~ 
~m~e~t~h~y~l~e~n~e~c~h~1~o~r~i~d~e ____________ ~0~.5~U~ m & p-xylenes 1.0 U 
~c~i~s~-~1~2~-~d~i~c~h~l~o~r~o~e~t~h~e~n~e~------~0~.5~U~ a-xylene 0.5 U 
trans-1,2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 85 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 Soulh Park Drive • Colchesler, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



• 

Inchcape Testing Services 
Aquatec Laboratories 

Laltoratory Localldl 
" South Puk Drive 
Colchester, VT 05446 

7$ Orecn Mountain Drive 
South Burlington.. VT 05403~ji'>"" 

' ' '":'>" 
150 Herman Melville Boulev 
NeW Bedford, MA 01140 

Analytical Heporl 

Date: 02 June 1994 
Aquatec Lab No.: 220029 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 13 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP3-l, 

05/02/94 at 1125 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~bse~n~zse~nse------~------------~0~7~~~ chloromethane 0.5 U 
~c.aa~r~b~o~n~tse~t~r.aa~cgh~l¥o~r~i~dse __________ ~OL,~5~U bromomethane 0.5 U 
~c~h~1~o~r~o~bse~n~zse~n£e ________________ ~o~.~5~U bromoform 0 5 U 

71~·~2~-7d4i~cuh~l~o~r~ose~tuhaanue~----------~0~.~5~U bromodichloromethane 0 5 U 

71~1~.~1~-~t~r~i~cuh~ll.lo~r~ose~th~aanues_ ______ ~B~~~ dibromochloromethane 0.5 U 

71~·~1~-7d~i~cgh~l¥o~r7ose~tuhaan~e ____________ ~o~.~5~U tetrachloroethene 0.5 U 
~1~.~1~,~2~-~t~r~i~cgh~l~o~r¥o£e~thua.anues_ ________ ~OL·w5~U ~t~o~l~u:e~n~e--------------------~1~~--
~1~, ~1~, -"2~. -"2~-.htse.ht~r.aa~chw..lo;u..ro!.!.e£tbhl-"a!!Jn..,ee_ ____ ~OL·w5~U trichloroe thene 0. 5 U 
~cghJ,lyo£.r¥O£e.l.thWla!!n£e __________________ ~OL·'-'5!..-li.U vinyl chloride 0. 5 U 
~cuh~l~o~r~o~f~o"'rmw_ __________________ ~o~.u5~U 7a~c~e~t¥on~e------------------~3~3~~~ 
71~1~-~d~i~chU71¥o&r¥ose~thuesn~es_ __________ ~O~·u5~U 2-butgnone 5 0 U 
~1~2~-~d~ibchw..l¥o.hr¥op~r!.!.oo!.!.aanues_ __________ ~OL·u5~U carbon disulfide 0 5 U 
~t~r,.a...,n.,_s.;;.· ~1"'-"-3 .;;.· ,_d.._i ~c h....._l o ... r,.o"'p"'r'"o"'o"'e"'n"'e~ ____ _,o ... u5<-><U 2 -hexanone 5 . 0 U 
~c.._i.,_s.;;.·.._l"'-"-3~-,_d.._i~chu...lo"'r"'o"'p"'r"'o~p"'e~n"'e~-------'O'-'.u5'-'<U 4-methyl-2-pentanone 5.0 U 
~e~t~h~y~l7b~e~n~zse~n~e~~~------------~0~,5~U as~t~y.hr£enue=-~------------------~Ou,~5~U 
~m£e~th~y.hle£nuee_cbhw..lo!.!.r~id~ee_ __________ ~OL·u5~U m & p-xylenes 1.0 U 
,._c .._i.,_s.;;.-~1....._2 ~-,_d ... i~ch....._l "'o .. ro~e,._t,h"'e"'n"'e"-------~O'-'w5<-><U o -xy 1 ene 0 . 5 U 
trans-1,2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 92 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Analytical Hcport 

Date: 02 June 1994 
Aquatec Lab No.: 220030 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 13 May 1994 

--------------

IAbontoey Locatio• 
55 South Park Drive 
Colchester, VT 0'446 

" Green Mountain Drive 
South Burlington. VT 05403 

I !10 Herman Melville Boulevard 
New Bedford. MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP3-2, 
05/02/94 at 1245 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e~----------------------~1~---- chloromethane 0 5 U 
~c~a7r~b~o~n~t~e~t~r~a~c~h~l~o~r~id~es_ __________ ~0~-~5~U bromomethane 0.5 U 
':'c"'h7l~o'-'r-"o"'b"e~n,z._,e ... n..,e'-:----------------:0~5~U bromoform ~ 0, 5 U 
~l~-~2~-~d~i-"c~hul~our~o~e~t~h~a~n~e~-----~~Ow·~5~U bromodichloromethane 0.5 U 
~1~1~1~--"t~r~i~c~hLlwourwo~e~t~h~aan~e~------"8~---- dibromochloromethane 0.5 U 

71~1~-~d~i-"c~hul~o~r~o~e~t~h~a~n~e~---------~0~-~5~U tetrachloroethene 0.5 U 
~1~.71~-~2~--"t-"r~i~c~hu1~our~o~e~t~h~aan~e~---------:Ow·~5~U -"t~o'-'l~u"e~n"e~--------------------~l~~--
~1~.~1~.~2~.~2~-~t~e~t~r~aac~h~lo~r~o~e-"t"'h~a~n"e~----~0~.5~U~ trichloroethene 0.5 U 
~c~hul~o~r~o"e~t~h~a~n~e'-:------------------~0~.5~U~ vinyl chloride 0.5 U 
~c"'h~1-"o'-'r-"o~f~our._,m~--~----------------~0~.~5~U~ ~a-"c~e-"t~o~n"e~------------------~l~l~0~~--
~1~-~1~--"dui~c~hulwour~o~e~t~h~e~nue~------------~Ow·~5~U~ 2-butanone 5.0 U 
~1~.~2~--"d~i~c~hul~o~r~o~p~r~o~p~aan~e ____________ ~0~-~5~U~ carbon disulfide 0.5 U 
-"t~r~a~n~s~-~l~·~3~-~d~i~c~h~1~o~r~o~p~r~o~p£e~n~e~----~0~.~5~U 2-hexanone 5,0 U 
~c~i~s~-~1~3~-~d~i~c~hL1~o~r~o~p~r~o~p~e£nll£e ________ ~Ow·~5~U 4-methyl-2-pentanone 5.0 U 
~e-"t"'h~y-"l-"b"e~n"z~eun..,e'-: __ ~--------------~Ow·~5~U ~s-"t~y-"r~eun~e~--------------------~0~.5~U~ 
~m=e~t~h~y~l~e~n~e~c~h~1~o~r~l~·d~e~------------~0~-~5~U m & 0 -xylenes 1,0 U 
~c~i~s~-~1~2~-~d~l~·c~h~l~o~ro~e-"t"'h~e.IJn~e ________ ~o~.5~U~ o-xy1ene 0.5 U 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 98 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

SS South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Lakratory Locatl0111 

" South Park Drive 
Coldmter, V"\"05446 

" Orccn Mountain Drive 
South Burlington. VT OS403 (i:~). 

1.50 Herman Melville Boulev~ 
New Bedford, MA 02740 

Analytical H.eport 

Date: 02 June 1994 
Aquatec Lab No.: 220031 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 14 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP3-3, 

05/02/94 at 1345 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e~--------------------~o~·u9~---- chlorometbane 0.5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e __________ ~0~.~5~U bromomethane 0.5 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~~--------------~0~.~5~U bromoform 0.5 U 
~1~·~2~-~d~i~c~hul~o~r~o~e~t~h~a~n~e __________ ~~O~.u5~U bromodichloromethane 0 5 U 
~1~1~1~-~t~r~i~c~h~1~o~r~o~e~thh~a~n~e ________ ~l~3~~~ dibromochloromechane 0.5 U 
~1~1~-~d~i~c~huluourwo~e~t~h~a~nue~------------~O~·u5~U tetrachloroethene 0.5 U 
~1~1u.~2~-~t~r~i~c~h~l~o~r~o~e~t~h~an~e __________ ~O~·u5~U ~t~o7l~u7e7n~e~--~----------------~2~~~ 
~1~1~2u.~2~-~t~e~t~r~a~c~h~1~o~r~o£e~t~h~a~n~e~----~0~.~5~U trichloroethene 0.5 U 
hc ... h_,l.,.oc.r_,o,.e,_.t"'h"a"n"'e._ ______________ ~0~5'--'!U vinyl chloride 0. 5 U 
hc~h~l_,.o~r~o~f~our~m~----------------~O~.uS'--'!U ~a~c~e,_.c~oun~eL--------------~8u9~~--
~l~l~-.,.d~i~c~h~luo~r~o~e~t~h~e~n~e~--------~0~5~U 2-butanone 5.0 U 
~1~.~2~-_.d~i~c~h~luour~oup~r~o~p~aan~e ___________ ~O~.~S~U carbon disulfide 0.3J 
~c~rsa~n~s~-~lu,~3~-'-'d~i~c~h~l~o~r~o~p~r~o~p£e~n~e~---~0~5'--'!U 2-hexanone 5.0 U 
hc~i~s~-.:lu,~3~-_.duiwc~h~l~o~r~o~p~r~o~p~e~n~e _______ ~0~.~5'--'!U 4-methyl-2-pentanone 5.0 U 
~e_,t~huy~lub~e~n~z~e~n~e~------------------~O~.s~u ~s_.t~y~r~eun~eL-----------------------"0~.~5~U 
um~e_,t~huy~l~eun~e~c~h~lo~r~i2d~e ___________ ~OL·~S~U m & 0 -xylenes 1.0 U 
hc~i~s~-.,1~2~-_.d~iwc~h~l~o~r~o~e~t~hue~n~e ______ ~0~5'--'!U a-xylene 0.5 U 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 100 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytieal H.eport 

Date: 02 June 1994 
Aquatec Lab No.: 220032 
ETR No.: 43909; Project No.: 94000 
Sample Received On: 04 May 1994; Analyzed On: 14 May 1994 

Laboratory Locatio• 
55 South Parlt Drive 
Colchester, VT 05446 

" Green Mountain Drive 
South Burlineton. VT 05403 

ISO Hennan Melville Boulevard 
Now Bedford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP4-l, 
05/03/94 at 1555 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e~----~~--~------------~5~0~ chloromethane 
~c~a~r~b~oun~t~e~t~r~aac~h~l~o~r~i~d~e~----------~5L-U~ brornomethane 
~c~h~l~o~r~o~b~e~n~z~e~n~e:-------------------~5'-U~ bromoform 

71.,~2~-~d~i~c~h~l~o~r~o~e~thusa~n~e----------~~~5'-U~ bromodichlorornethane 
1 1 1-trichloroethane 80 dibromochlorornethane 
1,1-dichloroethane 5 U tetrachloroethene 
1,1,2-trichloroethane 5 U toluene 
1,1,2,2-tetrachloroethane 5 U trichloroethene 
chloroethane 5 U vinyl chloride 
chloroform 5 U acetone 
1 1-dichloroethene 5 U 2-butanone 
1 2-dichloropropane 5 U carbon disulfide 
trans-1 3-dichloropropene 5 U 2-hexanone 
cis-1,3-dichloropropene 5 U 4-methyl-2-pentanone 
ethylbenzene 5 U styrene 
methylene chloride 5 U m & p-xylenes 
cis-1 2-dichloroethene 5 U o-xylene 
trans-1 2-dichloroethene 5 U 

The sample was diluted 10 fold for analysis. 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 88 

Key to the letters used to qualify the results of the analysis: 

5 u 
5 u 
5 u 
5 u 
s u 
5 u 
5 u 

140 
s u 

120 
so u 
s u 

so u 
50 u 

5 u 
10 u 
s u 

U The compound was analyzed for but not detected_ The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Analytical Hcport 

Date: 03 June 1994 
Aquatec Lab No.: 220179 
ETR No.: 43964; Project No.: 94000 

Lalllonto1'7 Locatlea~ 

" South Park Drive 
Colchester, VT 0.5446 

" Green Mountain Drive 
South Burlincton. VT 0.5403~(i::.~

~--I(-d 
I .50 Herman Melville Boule -
New Bedford, MA 02740 

Sample Received On: OS May 1994; Analyzed On: 10 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP-4-2, 

05/03/94 at 1800 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

11b50e.,n"'z~e'-ln!SeL._ __ _,,----------'2~ . .J.O~U chloromethane 2 0 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e-----~2~,~0~U bromomethane 2.0 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~,---------~2~·~0~U bromoform 2.0 U 
A1~.~2~-~d~i~c~h~l~o~r~o~e~t~h~a~nue=------~~2~.~0~U bromodichloromethane 2.0 U 
Al~,~l~l~-~t~r~i~c='h"'l~o~r~o~e~t~huaanusoe ____ ~3~3~~-- dibromochloromethane 2,0 U 
Al~.~l~-~d~i~c~h~l~o~r~o~e~t~h~a~nue:_ ______ ~2~0~U tetrachloroethane 2,0 U 
Al~.~l~2~-~t~rwi~c='h~l~o~r~o~e~t~h~aanusoe _____ ~2~.~0~U ~t~o~l~u7e~n~e~-~-------~~2~-~0~U 
.:1~, _,l~·-=2~,.=2..:-'-'t"e'-'t'-'r'-'a"'c"'h"'l"'o~ro.;o~e...,.th...,.a...,n~e---_.2~._,0'--"U tri ch 1 oro e thene 44 
-'=c.,h7l"'o"'r-"o":e:-'t"-h"a"n..,e,_ _________ ~2u·-';O~U vinvl chloride 2. 0 U 
-'=c.,h.:l"'oc;r.;o~f-"o~rm~~-,--------~2u·-';O~U ~a~c~e~t~oun!Se'----------~9~9-"0~~--
~l~l~-~d~i~c='h"'l~o~r~o~e~t~hue£nusoe ______ ~2~0~U 2-butanone 20 U 
.:l~,~2~-~d~i-"c~h~l~o~r~o~p~r~o~p~a~n~e,_ _____ ~2u·-'O'--"U carbon disulfide 2.0 U 
~t_.r~aun~s~-~l~.u3~-~d~l"'·c~hul~o~r~o~p~r~o~p~e~n~e~--~2~-~0~U 2-hexanone 20 U 
!ic_.i~sc:-'-!lu•u3~..:-:..>d"'i~c='hul~Co,_ro.;o,_0~<.>.r>l.o~p~e.,n.,e~---~2'-'.~0~U 4- methyl- 2- pentanone 20 U 
~e~t~huv~l~b~e~n~z"e"'n~e~---------~2~.~0~U ~s.;t~y""rse'-!.n!SeL._ __________ -'2~·-l.O~U 
~m~e~t~huv~l..,e"'n..,e~c"'hul~o~r~l~·d~e ______ ~2~·~0~U m & p-xylenes 4,0 U 
~c_.i~sc:-~1~2~-"d~l~·c"'h"-l"'o~r~o~e,._,.t...,h:e~n:e ____ ~2~.~0~U o-xylene 2.0 U 
trans·l 2-dichloroethene 2.0 U 

The sample was diluted 4.0 fold for analysis. 

Summary of Surrogate Recoveries 

toluene-dg 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

% Rec 
110 
107 
105 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Anal)·tical Hcport 

Date: 03 June 1994 
Aquatec Lab No.: 220180 
ETR No.: 43964; Project No.: 94000 

Laboratol')' Lodtlou 

" South Park Drive 
Colchester, VT 05446 

75 Oreen Mountain Drive 
South Burlinaton. VT 05403 

150 Herman Melville Boulevanl 
Now Bodford, MA 02740 

Sample Received On: OS May 1994; Analyzed On: 10, 11 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP-4-3, 

05/04/94 at 0930 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

benz en§ 0,2 u chloromethane 
C§:t:bon t~q;!!chloride 0.,2 u bromometh!!ne 
~hlQroben~ene 0.5 u l!romoform 
1,2-dichloroethane O,:i !.! bromogi~hlorQmethan~ 

1,1,1-~richloroe~b!!ne 15 gibromocblQJ::om~~ane 
1,1-dichlorQethane 1.7 tetrachlQroethene 
1,1,2-tri~hloroethane 0, 2 u toluene 
1,1,2 2-tetrachloroetbane 0, 5 u tri~bloroethene 
chlQroethane 0.5 !.! vin:<l ~hlorid!;! 
chlorofo[m 0,,2 u 1cetone 
1,1-di~blQJ:o~~h~ne 0,5 !.! ;l-butanoC~e 
1 2-dichloJ;ORJ::OR!!ne 0,5 u carbon disulfide 
trans-1.~-dichloroRtORene 0.5 !.! 2-hexanone 
cis-1,3-dichloroRtORene 
eth:<lbenzene 
meth:<l~ne ,;h1orige 
cis-1,2-gichlorQ~&ben~ 
trans-1,2-dichlQroethene 

O,:i u 4-methvl-2-Rent!!none 
0,5 u styrene 
0 5 u m §!: ~~xyl!i!l~§ 
0,,2 !.! Q·Xylene 
0. 5 u 

Summary of Surrogate Recoveries 

toluene-dg 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

!.....lk!;. 
100 

96 
100 

Key to the letters used to qualify the results of the analysis: 

0,,2 u 
O,:i !.! 
0,5 !.! 
Q,:i u 
0.5 u 
0.5 !.! 
0,5 u 

23 
Q,:i !.! 

300 
5,0 !.! 
0,5 u 
5.0 u 
5.0 u 
0.2 u 
l.,O u 
0 5 u 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 Soulh Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



lnchcape Testing Services 
Aquatec Laboratories 

Analyti(·al Report 

Date: 03 June 1994 
Aquatec Lab No.: 220181 
ETR No.: 43964; Project No.: 94000 
Sample Received On: 05 May 1994; Analyzed On: 10 May 1994 

IAbontory Lontloas 
" South Puk Drive 
Col<hester, VT 0'446 

7.S OrHn Mountain Drive 
South Burlington. VT O.S403 

l.SO Herman Melville BcMalnv 
New Bedford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP-4-4, 
05/04/94 at 1030 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e~------------------~0~-~2~J______ chioromethane 0.5 U 
~caa7r~b~o~n~t~e~t~r~a~c~h~l~o~r~l~·d~e~----------~0~.~5~U bromomethane 0.5 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~----------------~0~.~5~U bromoform 0.5 U 
~l~-~2~-~d~i~c~hbl~o~r~o~e~t~h~a~nue£-________ ~--~0~.~5~U bromodichloromethane 0.5 U 
~1~1~1~-~t~r~i~c~h~1~o~r~o~e~t~h~an~e ______ ~9~·~5~---- dibromochloromethane 0.5 U 
~1~1~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e~--------~0~·~9~---- tetrach1oroethene 0.5 U 
~1~1~2~-~t~r~i~c~h~1~o~r~o~e~t~h~aan~e~--------~0~·~5~U ~t~o~l~u7e~n~e~--~------------~0~-~2~J ____ __ 
~l~-~1~2~-~2~-~t~e~t~r~a~c~h~l~o~r~o~e~thllea~n~e ______ ~0~-~5~U trichloroethene 13 
~c~h~l~o~r~o~e~tdh~aun~e~------------------~0~5~U vinyl chloride 0.7 
~c~h~l~o~r~ouf~our~m~--------------------~0~-~5~U ~a~c~e~t~o~n~e~------------------~5~0~~--
~l~l~-~d~i~c~h~l~o~r~o~e~t~h~e~n~e~------------~0~.~5~U 2-butanone 5.0 U 
~l~-~2~-~d~i~c~h~l~o~r~o~p~r~o~p~a~n~e~----------~0~.~5~U carbon disulfide 0.5 U 
~t~rsa~n~s~-~1~·~3~-~d~i~cclh~1~o~r~o~p~r~o~p~enu:e ______ ~0~.~5~U 2-hexanone 5.0 U 
~c~i~s~-J1~3~-~d~i~c~h~1~o~r~o~p~r~o~p~e~nue=-------~0~·~5~U 4-methyl-2-pentanone 5.0 U 
~e~t~h~vJ1~b~e~n~z~eun~eL-------------------~0~.~5~U ~s~t~y~r~e~n~e~--------------------~0~.~5~U 
llimse~t~h~y2l~eun~e~c~h~1~o~r~i~d~e~--------~~~0~·~5~U m & p-xylenes 1.0 U 
~c2i~s~-J1~2~-~d~i~c~h~1~o~r~o~e~thu:e~nse ____ ~o~-~3~J~~~ ~o~-~x~yJl~eunue~--------------------~0~·~5~U 
trans-1,2-dich1oroethene 0.5 U 

Summary of Surrogate Recoveries 

to1uene-dg 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

% Rec 
106 

90 
97 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytical Report 
Date: 01 June 1994 
Aquatec Lab No.: 220447 
ETR No.: 43989; Project No.: 94000 

Laboratory Loatlou 
''South Park Drive 
Colchester, VT 0'446 

" Green Mountain Drive 
South Burlington. VT 05403 

150 Hennan Melville Boulevard 
New Bedford, MA 02740 

Sample Received On: 06 May 1994; Analyzed On: 12, 16 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., liquid sample labeled HP5-2, 

05/05/94 at 1030 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e------~--------------~0~.~5~U chloromethane 0.5 U 
~c~a7r~b~o~n~t~e~t~r~a~c~h~l~o~rAi~d~e __________ ~0~-~5~U= bromomethane 0.5 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~~--------------~O~·u5~U~ bromoform 0.5 U 
~1~.~2~-~dwi~c~hLl~o~r~o~e~t~h~aanuse __________ ~~0~5~U~ bromodichloromethane 0.5 U 
~l~.~lu.~l~-~t~r~i~c~h~l~o~r~o~e~thusaDn~e _________ 3~4L-____ dibromochloromethane 0.5 U 
Al~l~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e----------~1~9~---- tetrachloroethene 26 

7l~lu,~2~-~t~r~i~c~h~l~o~r~o~e~th~a~n~e~--------~O~·u5~U= ~t~o~1~u~e~n~e~--~--------------~~0~-~5_U~ 
~17,~1~.~2~2~-~t~e~t~raa~c~hAl~o~r~o~e~t~h~a~n~e~----~O~.S~U~ trichloroethene 31 
~c~hwl~o~r~o~e~t~h~aan~e~------------------~0~.5'-U~ vinyl chloride 0.5 U 
~c~h~l~o~r~o~f~o~r~m~--~----------------~0~.5L-U~ ~a~c~eut~o~n~e~----------------~3u6uO~E~~~ 

71~1~-~d~i~c~h~l~o~r~o~e~t~h~e~n~e ________ ~o~.4~J~~-- ~2~-~b~u~t~a~n~o~n~e~~------------~~5~.0~U 
~1~2~-~d~i~c~h~l~o~r~o~p~r~o~p~a~n~e------------~0~5'-U~ carbon disulfide 0.7 
~t~r~a~n~s~-~1~3L-~d~ic~h~l~o~r~o~p~r~o~p~e~n~e~----~0~.5'-U~ 2-hexanone 5.0 U 
~c~i~s~-~1~3~-~d~l~·c~h~lo~r~o~pAr~o~p~e~n~e~------~0~.5~U~ 4-methyl-2-pentanone 5.0 U 
~e~t~huv~l~b~e~n~z~e~n~e~--~--------------~0~.5~U~ ~s~t~y~r~e~n~e~--------------------~o~.5~U= 
mm~e~t~huv~l~eun~e~c~h~l~o~r~i~d~e ____________ ~0~5~U~ m & p-xylenes 1.0 U 
~cAi~s~-~1~2~-~d~i~c~h~l~o~r~o~e~t~h~e~n~e~----~5~6~---- ~o~-~xuv~l~e~n~e~--------------------~0~.5~U~ 
trans-1,2-dichloroethene 1.8 

The sample was diluted 8.3 fold to quantify cis-1,2-dichloroethene and acetone. 

Summary of Surrogate Recoveries 

toluene-de 
p-bromofluorobenzene 
l,2-dichlorobenzene-d4 

% Rec 
96 
97 

101 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-!203 • Fax: 802-655-1248 



lnchcape Testing Services 
Aquatec Laboratories 

Anal)'tical Report 
Date: 01 June 1994 
Aquatec Lab No.: 220448 
ETR No.: 43989; Project No.: 94000 

lAboratory LocatiG• 
$5 South Parle Drive 
Colclmtcr, VT 0'446 

" Green Mountain Drive 
South Burlinston. VT 05403 ,,;'_~~~ 

150 Herman Melville BoulevarJ1P" 
New Bodford, MA 02740 

Sample Received On: 06 May 1994; Analyzed On: 12, 16 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., liquid sample labeled HP5-3, 

05/05/94 at 1200 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

..,b,e"'n~zc5eC!Jn!!1e ___________ ---lOL·u5l.....!!.U chloromethane 0. 5 U 
,c .. a..,r.,b"'o'-'n...._,t,.,eo;t:.r"'a"'c"'h......_lo,_._r ... i,.d,.e _____ __,O'".u5~U bromomethane 0. 5 Y 
~c~h~l.,o~r.,o'-'b~e~n"'z~e~n~e~~---------'0~.~5~U bromoform 0.5 U 
~1~.~2~-.. d~i~c~hLl~oLr~o~e~t~h~a~n~e~-----~~OL,u5l.....!!.U bromodichloromethane 0 5 Y 
~l~,~l~l~-~t~r~i~c~h~l~o~r~o~e~thU2a~n,.e ____ ~l~4~--- dibromochloromethane 0 5 U 
~l~l~-~d~i~c~h~l~o~r~o~e~t"'h~a~nu,:e _____ ~8~2~--- tetrachloroethene 8,1 
~l~.~lu.~2~-~t~r~i~c~h~l~o~r~o~e~th~a~n,.e _____ ~O'-•u5~U ~t~o~l~u7e~n~e~-~-------~~0~-~5~Y 
..,1-:"' 7lu.~2u,-<2...:-:.:'t.,e'-'t"'r"'a"'c'"h~l:.o><.r"->'-o:e.>=t.uhsa"'n"'e'-----:0~.":5~U tr i c h 1 o roe thene 10 
~c.uh~l-'=o~r.,o~e~t~h.ua~n~e~----------:0~5~U vinyl chloride 0,5 y 
~c.uh7l~o~r""o~f~our~m~-~--------~OL·u5~U 2a~cc5e~t~o~n~e~--------~4~8~0~E~~-: 
~1~1~-.>=dui.l=c~h~l~o~ruo~e~t'"h~e"'n~e:_ ______ .. oL,uSl....-".U 2-butanone 5 0 U 
... 1~ .... 2~--'=d~i..,c~h~l~o~r~o~p~r~o~p~a~n~e~-----~O~.us~u carbon disulfide 0.6 
-'=t..,r..,a~n~s~-~1~3~-:.:'d~i~c~h~l~o"'-r~o"'-p~r"'-o~p-=e.un-=e ___ -:0'".'-:S~U 2-hexanone 5.0 U 
~cAiss~--'lu,u3~-~dLi~c"'h~l~o~r.,o"'-p~r~o~p~eun.:e ____ -:OL·uS~U 4-methyl-2-pentanone 5.0 Y 
.=e.>=t.uh~y-'1-'=b~e~n~z~e~n.ue~---------""OL·uS~U ~S.>=t~y~rc5e~n~e~----------~O~.~s~y 
~m-=e-'=t"'h~y-'l~e~n~e~c~h~l~o~r~l~·d~e~-----~~OL·u5~U m & p-xylenes 1.0 Y 
~c ... i..,s~-~1~2~-~dLi~c~h~l~o~r~o~e~t'"h~e~nU£e ___ ~2~7~--- ~o~-~x~y~l~e~n~e~----------~o~.~5~Y 
trans-1 2-dichloroethene 0.8 

The sample was diluted 5.6 fold to quantify acetone. 

Summary of Surrogate Recoveries 

toluene-d8 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

X Rec 
100 

96 
100 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Senices 
Aquatec Laboratories 

Analytieal Hcport 
Date: 01 June 1994 
Aquatec Lab No.: 220449 
ETR No.: 43989; Project No.: 94000 

Labontol)' Locatio• 
" South Park Drive 
Colchester, VT 05446 

'' Green Mountain Drive 
South Burlinaton. VT 0'403 

1 '0 Hennan Melville Boulevard 
New Bedford, MA 02740 

Sample Received On: 06 May 1994; Analyzed On: 12 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., liquid sample labeled HP5-4, 

05/05/94 at 1500 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

benzene Q,5 u chloromethane 
carbon tetrachloride O,:i u bromome!ibane 
s;!ll2Ioben.:;ene Q,5 u · bromofo;:m 
1,2-d!c!lloroethane 0,:! u bromodichlQ;:omet!l~ne 
l 1 1-t;:ichloroe&b~n~ 8,§ dibromochlorom~thane 
l,l·d!cblo;:oethane 5 6 tetrachloroethene 
l l 2-trichloroetbane 0, 5 u toluene 
l 1 2 2-tetrachloroethane 0,5 u trichloroethene 
chloroethane 0.5 u vi.n:d chloride 
chlorofs;n;:m 0.5 u ac~tone 

l 1-d~s;!lloroethene 0,5 u 2-!lutanone 
l,j!·dichloroErOEane O,:i u c§~bon di,sulfide 
trans-1,3-dichlorogrogene 0,5 u 2-hexanone 
~i:e~l J·dic!llorogrQRene 
eth;,:!benzene 
metbxlene chloride 
cis-1 2-dichloroethene 
trans·l 2-dichloroethene 

0,5 u 4-methxl-2-Rent§none 
0,5 !.! styrene 
0,5 u m & R·xxlenes 

18 Q·X:y:lene 
0.2 u 

Summarx Qf Surrogate Recoveries 

toluene·d8 
p-bromofluorobenzene 
1,2·dichlorobenzene-d4 

X Rec 
103 

96 
101 

Key to the letters used to qualify the results of the analysis: 

0,:! !.! 
Q,:i !.! 
o,:z l.! 
0,5 u 
0 5 u 

3,2 
0,5 !.! 

2.0 
0.5 u 

j!40E 
2.Q !.! 
O,:i !.! 
5 ,Q u 
:i,O !.! 
0,5 u 
l,Q u 
O,:i l.! 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J · The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B · The compound was present in the method blank. The result reported here is 
not blank corrected. 

E · Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



lnchcape Testing Services 
Aquatec Laboratories 

Analytical Report 
Date: 01 June 1994 
Aquatec Lab No.: 220452 
ETR No.: 43989; Project No.: 94000 

Laltoratory Locadoa1 

" South Park Drift 
Colchester, VT 05446 

75 Green Mountain Drive 

::::=:::: ::Ji) 
New Bcdfonl, MA 02740 

Sample Received On: 06 May 1994; Analyzed On: 12 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., liquid sample labeled HP6-l, 

05/05/94 at 1035 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

¥b~e~n~z~e~n~e~----~~~~------------~5~0~U chlorometbane 
~c~a7r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d:e ____________ ~5~0~U bromomethane 
~c~h7l~o~r~o~b~eun~z~e~n~e~------------------~5~0~U bromoform 
~1 •. ~2_-~d~i~c~hul~o~r~o~e~t~h~a~nue:_ ____________ ~5~0~U bromodichloromethane 
~lu-~lu.~l~-~t~r~l~·c~h~lo~r~o~e~t~h~a~n~e~----------5~0~U~ dibromochloromethane 

71~1~-~d~i~cdh~l~o~r~o~e~thuga~n~e--------------~5~0~u tetrachloroethene 

71~1~2~-~t~r~l~·c~h~l~o~r~o7e~t~h~a~n~e~--------~5~0~U toluene 
=17.~lu·~2u·~2~-~t~e~t~r~a~ch~l~o~r~o~e~t~h~aun~e~------5~0~U trichloroethene 
~c~h~l~o~r~o~e~t~h~a~n~e~--------------------5~0~U vinyl chloride 
~c~h~l~our~o~f~o~r~m~----------------------5~0~U acetone 
~lu.~l~·~d~i~c~h~l~o~r~o~e~th~e~n~e--------------~5~0~U 2-butanone 
~1~2~-~d~i~cdh~l~o~r7o~p~r~o~p~a~n£e ____________ ~5~0~U carbon disulfide 
~t~r~a~n~s~-~1~3~-~d~l~·c~h~l~o~r~o~p~r~o~p~e~n~e~------5~0~U 2-hexanone 
~c~i~s~-~1~3~-~d~i~c~h~l~o~r~op~r~o~p~ewn~e~--------5~0~U 4-methyl-2-pentanone 
~e~t~h~y~l~b~e~n~z~e~n~e~--~--------------~S~O~U styrene 
~m~e~t~h~y~l~e~n~e~c~h~l~o~r~id~e~------------~5~0~U m & o-xylenes 
~c~i~s~-~lu-~2~-~d~i~c~h~l~o~r~o~e~th~e~n£e __________ ~5~0~U o-xylene 
trans-1 2-dichloroethene 50 U 

The sample was diluted 100 fold for analysis. 

Summary of Surrogate Recoveries 

toluene-dg 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

% Rec 
103 
100 

96 

Key to the letters used to qualify the results of the analysis: 

SlOPE 

50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 

500 u 
50 u 

500 u 
500 u 
50 u 

100 u 
50 u 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Analytical H.cport 

Date: 01 June 1994 
Aquatec Lab No.: 220453 
ETR No.: 43989; Project No.: 94000 

L•bontory Locatlou 
55 South Pork Drive 
Colcbnter, VT 0'446 

7$ Green Mountain Drive 
South Burlington. VT 05403 

1 SO Herman Melville Boulevard 
New Bedford, MA 02740 

Sample Received On: 06 May 1994; Analyzed On: 12, 17 & 23 May 1994 
Sample Identification: Metcalf & Eddy, Inc., liquid sample labeled HP6-2, 

05/05/94 at 1425 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~bEe~n~z~e~n~e~----------~----------~O~·u5~U chloromethane 0.5 U 
sc~a~r~b~oun~t~e~t~r~a~c~h~l~o~r~i~d~e----------~0~5'-U~ bromomethane 0.5 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~~--------------~0~.5~U~ bromoform 0.5 U 
~1~2~-~d~i~c~h~l~o~r~o~e~tkh~a~nll£e----------~~0~.5~U~ bromodichloromethgne 0.5 U 
~l~.~lu.~l~-~t~rui~c~h~l~o~r~o~e~thuea~nEe ______ ~0~.~7~~-- dibromochloromethane 0.5 U 
~l~.~l~-~d~i~c~h~l~o~r~o~e~t~h~a~DU£e ____________ ~0~.5~U~ tetrachloroethene 0.5 U 
~l~.~l~-~2~·~t£rAi~c~h~l~o~r~oe~th~a~n~e~--------~o~.5~U ~t~o~l~u~en~e--~~--------------~0~.5~U 
.:l~-~lu .... 2 .... 2~-~t"'e"'t"'r"a"'c"'h~l..,o~r,o,e~t"'h"'a"'n"'e'------'O~. 5~U~ trichloroethene 0 5 u 
~c~h~l~o~r~o"'ewt~h~a"'n~e~-------------------'0~.5~U~ vinyl chloride 0.5 U 
~c~h~l~o~r~o~f~o~r~m~--------------------~0~5~U~ sa~c~e~t~o~n~e'-------------------~2~8~----
~l~l~·~d~i~c~h~l~o~r~o~e~t~h~e~n~e:_ ____________ _,0~.~5~U~ 2-butanone 5.0 U 
.:1~,.:2~-~d~i~cC!.h~l~o~ruo~p~ruo~p~aanues_ __________ ~O~.u5~U carbon disulfide 0.3J 
~t~r~a~n~s~-~1~3~-~d~i~c~h~l~o~r"'o"'p~r~o~p~e~n.,.e~ ____ _,o~.u5~U 2-hexanone 5 0 U 
~c~i7s~-~1~3~-~d~l~·c"'h~lo~r"'o~0.:r~o~p~e~n.,.e._ ______ ~0~.5~U~ 4-methyl-2-pentanone 5.0 U 
£e~t~h~y~l~b~e~n~z~e~n~e~--~---------------'0~,5~U~ =s~t~y~r~eun"'e~~------------------~0~.5~U~ 
um.,.eutC!.huvwl~e~n~e~c"'h~l.._o~r.._i~d,e~----------~0~.5~U~ m & p-xylenes 1,0 U 
~c~i~s~-~lu.~2~-~d~l~·c"'h~l ... o~r~o,e~t"-'h~e~n.,.e~------~0~.5~U~ o-xylene 0.5 U 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 

toluene-dg 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

% Rec 
90 
92 
90 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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lnchcape Testing Services 
Aquatec Laboratories 

Analytieal Hcport 
Date: 01 June 1994 
Aquatec Lab No.: 220454 
ETR No.: 43989; Project No.: 94000 

Labonlol')' Locatlou 
55 South Pork Drive 
Colobester, VT 05446 

7!5 Green Mountain Drive 
South Burlington. VT 0!540J:Jrt;.;kf:N_ 

' 1 !50 Herman Melville Boule 
New Bedford, MA 02740 

Sample Received On: 06 May 1994; Analyzed On: 12 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., liquid sample labeled HP6-3, 

05/05/94 at 1655 hours. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~nBe~------~--~--------~0~.~6~~~ chloromethane 0 5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~1~o~r~i~dEe __________ ~0~·~5~U bromomethane 0.5 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~----------------~O~·u5~U bromoform 0 5 U 
~1~,~2~-~d~i~c~h~l~o~r~o~e~t~h~aanue:_ ________ ~~~o~.u5~U bromodichloromethane 0,5 U 
~1~.~1~.~1~-~t~r~i~c~h~l~o~r~o~e~t~huasnuse ______ ~0~.~8~---- dibromochloromethane 0.5 U 
~l~.~l..:-~dui.£ci.!h!J1!...!o!Jr!...!o.!le:.t~.Jh~a!!.nu:e£... ____________ .J.0~.~5~U te trachloroe thene 0 5 U 
~1~·~1~2~-~t~r~i~c~h~l~o~r~o~e~t~h~aan~e __________ ~o~·~5~U ~t~o~l~u7e~nBe~--~----------------~0~.~5~U 
~17.-71~._.2~·_.2~-'7t"e'"'t"'r'-'a"'c"'h"'l'"o"-r._o,.e"""-thusa...,n,e ______ ~o~.~5~U trichloroethene 0, 5 U 
~c...,h-7l..!.o~r..!.o~e~t~h...,a~n~e~------------------~0~.~5~U vinyl chloride 0 5 U 
~c...,h~1..!.o~r..!.o~f..!.o!Jri.!m~--------------------..!.0~.~5~U sa~c~e~ti.!o~nlleL-----------------~1~7..!.0~E~~--
~l~l..:-..!.dui.£c~h!Jli.!o!Jri.!o.!le~ti.Jh.!.!e"-'nu;e£... ____________ .J.0~.~5~U 2-butanone 5.0 U 
~1......,2_.:-_,d..,i..,c"-h'-'l,_,o,_,r,_,o"'p,_,r._,o"'p"'a"'n"'e"-----------~Oc-.~5~U carbon disulfide 0. 5 U 
~t~r~a~n~s_.:-~l~·~3~-~d~i~c~h~l~o~r._,o,.p~r._o~p~e...,n"e ______ ~Oc-.~5~U 2-hexanone 5 0 U 
~c~i~s_.:-717.~3_.:-~d~i~c~h~l~o,_,r._,o"'p~r._,o,.p~e~n~e ________ ~Oc-.~5~U 4-methyl-2-pentanone 5.0 U 
Ee..!.t...,h~y~l~b~e~n~zi.!e!Jn~eL---~--------------~0'-·~s~u ~s~t~y~r~e~nlle~~------~----------~0'-·~S~U 
mm~e..!.t.!.!h~y~l~ei.!nlle~ci.!h~l!...!o!Jr~l~·d~e£... ____________ .J.0'-·~5~U m & p-xylenes 1,0 U 
~c~i~s_.:-~1~2~--:d~i~c~h~l~o,.,r:-:o~e~t"'h.,.e~n:-"'-e ________ ~Oc-.~S~U o-xylene 0. 5 U 
trans-1,2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 

toluene-d8 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

X Rec 
98 
96 

100 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Col<hester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Analyti{~al Report 
Date: 03 June 1994 
Aquatec Lab No.: 220608 
ETR No.: 44012; Project No.: 94000 

Laboratory LocatloM 

" South Park Drive 
Colchester, VT 05446 

" Green Mountain Drive 
South Burlington. VI" 05403 

150 Hennan Melville Boulevard 
New Bedford, MA 02740 

Sample Received On: 07 May 1994; Analyzed On: 12 & 16 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP6-4, 

05/06/94. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~eun~e~----------------------~0~.5~U~ chloromethane 0.5 U 
~c~a~r~b~oun~t~e~t~r~aac~h~l~o~r~i~d~e~--------~0~.5'-U~ bromomethane 0.5 U 

7c~h~l~o~r~o~b~e~n~z~e~n~e~~--------------~0~.5~U~ bromoform 0.5 U 
~1~.~2~-~d~i~c~h~l~o~r~o~e~th~an~e------------~0~.5~U~ bromodichloromethane 0.5 U 
~1~.~1~.~1~-~tdr~i~c~h~l~o~rLo~e~th~a~n~e __________ ~0~.5~U~ dibromochloromethane 0.5 U 
~1~.71~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e ____________ ~0~.5~U~ tetrachloroethene 0.5 U 
~1~1~,~2~-~tdr~i~cdh~l~o~r~o~e~th~a~n£e~--------~0~.5~U~ ~t~o~l~u7e~n~e~--~----------------~0~5~U~ 
..o.l~l~ . .f.2u,J.2c:-:..Jt=leut._r"a"'c"'hw..lo~r,o£e~tl.!hsa"'n"'e'-----~o~. 5~u., trichloroethene 0. 5 u 
;iC!Jh~l.l!o~r~o!.Sewt.,!h!ia.un.ce~------------------~0~. 5'-U~ vinyl chloride 0. 5 U 

7c~h7l~o~r~o~f7o~r~mL---~---------------0~.5~U~ =a~c~e~t"'o"'n£e __________________ l~6~0~E~~~ 
~l~l~-~d~i~c=lh~l~o~rLo~e~tl.!h£e~n£e ____________ ~0~.~5_U~ 2-butanone 5 0 U 
~lu·..l.2~-~d~i~cdh~l~o~r;_:o~p~r~o~p.,a~n~e------------~0~.~5_U~ carbon disulfide 0 5 U 
~t~r~a~n~s~-~1~.3~-:..ld~ic~h~l,o..o.r~o~p~r.l!o~p~eun~e'------~0~.5'-U"' 2-hexanone 5.0 U 
~c~i7s~-~1~,~3~-"d~l~·c~hlL!..lo~r"'o~p ... r"'o~p~e~n~e'-------~0~.5~U~ 4-methyl-2-pentanone 5.0 U 
Ee~t ... huy~l~b~e~n~z~e~n~e~--~--------------~0~.~5-U~ :s ... t~y..o.r£eun~e~--------------------~o~.~s~u_, 
um"'e ... t"'huywl~eun.ce~c~hu..o.lo~r..o.i"'d£e~----------~O~.~s_u,., m & p-xylenes 1.0 U 
~c~i~s~-~1~2c:·:..Jd~l~·c~hu..o.l~o..o.r,ose ... t!lhse"'n"'e'-------~O~.~S-U, 2o~-~x~y~l£e~n~e'---------------------~0~.~5'-U~ 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 

toluene·ds 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

% Rec 
96 
89 

116 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytical H.eport 
Date: 03 June 1994 
Aquatec Lab No.: 220609 
ETR No.: 44012; Project No.: 94000 

Laboratory Loeatlou 
'' South Park Drive 
Colchater, VT 0$446 

Sample Received On: 07 May 1994; Analyzed On: 12, 16 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP7-l, 

05/06/94. 

Volatile Organic Compounds in ug/1 
EPA Method 524.2 

~b~e~n~z~e~n~e~----~~--------------~5~-~0~U chloromethane 5.0 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~id~e~----------~5~-~0~U bromomethane 5.0 U 
~c~h~l~o~r~o~b~eun~z~e~n~e~----------------~5~-~0~U bromoform 5.0 U 
~1~2~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e~------------~5~-~o~u bromodichloromethane 5.0 U 
~l~l~.~l~-~t7r~i~c~h~l~o~r~o~e~t~h~a~n~e~--------~5~.~0~U dibromochloromethane 5.0 U 
~l~l~-~dui~c~hul~o~r~o~e~t~h~a~n~e~------------~5~0~U tetrachloroethene 5,0 U 
~1~1~2~-~t~r~i~c~h~l~o~r~o~e~t~h~a~n~e~--------~5~-~o~u ~t~o~l~u~e~n~e~--------------------~5~0~U 
..,l:-'!'1..._.2..._.2~-"'t~e,_,t"'r"'a"'c~h~l..,o~r..,o_,e._t~h~a!!.n!JS.e ______ -:5~.-'0~U tr i ch 1 o roe thene 5 . 0 U 
,.c.,h~l,oc;r,o~ec;t.J.h!.<aun~e~-------------------"5~.-'0'--..I!U vi ny 1 c h 1 or ide 5 . 0 U 
;.ch~l,oc;r~oc;f-'o~rm~----------------------"5~.-'0'--..I!U ga~c~ec;t~o~n~e~-----------------£8~6~0~E~----
~l~l~--"d~i-'c7h~l~o~r~o~e'-'t~h~e~n~e~-------------:s~.~O~U 2-butanone 50 U 
..,1~ .... 2~-,d~i~c~hul-'o~r~o~p'-'r~o~p~a"'n~e~------------:5~.-'0'--..I!U carbon disulfide 5 0 U 
;.t;.,r2a!lnO!s~-.!1~._;3c:-c;dOJi,;ci.!h!!l,;o,_,r,;olJp'-'r"o"'p"'e .. nue~------"5~.-'0'-..I!U 2 -hex a none 50 U 
~c~i~s~-~1~·~3~-':'d~i"c"'h~l~o~r~o~p~r~o~p~en!J.5.e ________ ~5~.~o~u 4-methyl-2-pentanone 50 U 
~e-'t~huv~l~b~e~n~z~e~n~e~--~--------------~s~.~o~u 2s-'t~y ... r~e~n~e~----------------------"5~.~o~u 
,m"'ec;t~huy~l"'e~n~e...,_,c"'h~l~o~rLl'". d~e~------------~s~·':'O~U m & p- xylene s 10 U 
~c.!i2s~-.!1~2~-c;dOJi,;c"'h~l..,o~r..,o_,e .. t~hue .. nue~--------~s~.~O~U ~o~-~x~y.!l~e~n"'e~---------------------"5~.-'0~U 
trans-1.2-dichloroethene 5.0 U 

The sample was diluted 10 fold for analysis. 

Summary of Surrogate Recoveries 

toluene-dg 
p-bromofluorobenzene 
l,2-dichlorobenzene-d4 

% Rec 
102 
101 
104 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range . 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Anal;ytieal Report 
Date: 03 June 1994 
Aquatec Lab No.: 220610 
ETR No.: 44012; Project No.: 94000 

Laboratory Loc•tlo• 
''South Park Drive 
C..lchemr, VT 0'446 

" Green Mountain Drive 
South Burlinglon, VT 0'403 

I SO Herman Melville Boulevard 
Now Bedford, MA 02740 

Sample Received On: 07 May 1994; Analyzed On: 12, 16 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP-7-2, 

05/06/94. 

Volatile Organic Compounds in ug/1 
EPA Met:hod 524.2 

~b~e~n7z~e~n~e~----~~~~----------~S~,~O~U~ chloromethane 5.0 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e ____________ 5~-~0~U~ bromomethane 5.0 U 
~c~h~l~our~o~b~e~n~z~e£nU£e ___________________ 5~.0~U~ bromoform 5.0 U 
~1~,~2~-~d~i~c~h~l~o~r~o~e~thU2a~n~e ______________ 5~.0~U~ bromodichloromethane 5,0 U 
~l~l~l~-~t~r~i~c~h~l~o~r~o£e~t~h~a~n~e----------~5~.~0~U~ dibromochloromethane 5,0 U 
£1~,~1~-~d~i~c"h~l~o~r~o~e~thusa~n£e ______________ 5~0~U~ tetrachloroethene 5,0 U 
£1~.~1~,~2~-~t~r~i~c~h~l~o~r~o~e~th~anlle~---------5~-~0~U ~t~o~l~u~e~n~e~--------------------~s.o~u~ 
~lu.~l~2~2~-~t:~e~t£r2a~c~h~l~o~r~o~e~t~h~allnlle~-----S~.O~U~ trichloroethene 5.0 U 
,c"'h"'l""o"r..,o,e._t,.,h,.a,.n...,.e ____________________ s"-'-'. 0"-U"' vi ny 1 c h 1 or ide 5 , 0 U 
~c~h~l~o~r~o~f~o~r~m~--~---------------5~,0~U ~a~c£e~t~o~n~e----------------~1~30~0~E~~~ 
~1~.~1~-~d~i~c~h~l~o~r~o~e~t~h~e~n~e~------------S~.O~U~ 2-butanone 50 U 
~1~,~2~-~d~i~c~h~l~o~r~o~p~r~o~p~a~n~e~-----------5~.0"-U"' carbon disulfide 5.0 U 
~t~r~alln~s~-~1~,~3~-~d~i~ch~l~o~r~o~p~r~o~p~e~n~e~-----S~.O~U~ 2-hexanone 50 U 
~c~i~s~-~1~3~-~d~l~·c~h~l~o£r~o~p~r~o~p~e~n~e~-------S~.O~U~ 4-methyl-2-pentanone 50 U 
~e~t~h~y~l,_,b'-'e~n~z~e~n~e~-------------------s~.o~u~ ~s~t~y~r~e~n~e~~--------------------5~,~0~U~ 
~m~e~t~h~y~l~eun~e~c~h~lo~r~i~d£e~------------S~,O~U~ m & p-xylenes 10 U 
~c~i~s~-~1~2~-~d~i~c~h~l~o~r~o~e~t~h~e~n~e~--------5~.~0~U~ o-xylene 5.0 U 
trans-1,2-dichloroethene 5.0 U 

The sample was diluted 10 fold for analysis. 

Summary of Surrogate Recoveries 

toluene-dg 
p-bromofluorobenzene 
1,2-dichlorobenzene-d4 

% Rec 
93 
90 

108 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Anal~·tical Heport 

Date: 01 June 1994 
Aquatec Lab No.: 220752 
ETR No.: 44033; Project No.: 94000 

LakrUOI'J Locatlou 
55 South Pult Drive 
Colebeol«, VT 0'446 

7S Groen Mountain Drive .,J< 

South Burlington, VT 05403 (.ill:) 
I '0 Herman Melville Boulevard 
New Bedford, MA 027~ 

Sample Received On: 10 May 1994; Analyzed On: 15 & 16 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPS-1, 

05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

benzene 5 chlo[omethane 
carbon tetrachloride l,Z u bromomethane 
chloroQenzene 1,2 u bromsrfom 
1,2-dichloroethane 1-2 u bromQd~chloromethane 

1 1 1-trichloroethane 50 gibromo~hlo[omethan~ 
1,1-dichloroethane 1.2 u tet[2chloroethene 
1 1 2-trichloroethane 1.2 u toluene 
1 1,2,2-tetrachloroethane 1 2 u t[iclllo[oetheoe 
chlo[oethane l.Z u vinyl chloride 
chloroform 1.2 u acetone 
1 1-dichloroethene 1.2 u 2-butanone 
1 2-dichloro£rO£ane 1 2 u carbon sHsulfide 
trans-1 3-dichloro2rO£ene 1,2 u 2-hexanone 
cis-1,3-dichlorogrogene 1,2 u 4-methyl-2-geotanone 
ethJ::lbenzene 1,2 u st;:trene 
meth:tlene chloride 1.2 u m §! ~-x::t:lenes 
cis-1 2-dichloroethene 1.2 u o-xylen~ 
trans-1 2-dichloroethene 1.2 u 

The sample was diluted 2.5 fold for analysis. 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 100 

Key to the letters used to qualify the results of the analysis: 

1,2 !.! 
u u 
1-Z u 
1,2 !.! 
l.Z !.! 

n 
1.2 !.! 

zz 
l.2 u 

;J§OOjl 
lZ u 

1.2 u 
12 u 
12 u 

1,2 u 
z.s u 
1.2U 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytical Report 

Date: 01 June 1994 
Aquatec Lab No.: 220753 
ETR No.: 4~033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 16 May 1994 

L•bonto..,. Locatio• 
" South Park Drive 
Colchmer, VT 0'446 

7$ Green Mountain Drive 
South Burlington.. VT OS403 

1 SO Hennan Melville Boulevard 
Now Bedford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPS-2, 
05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n~z~e~n~e~----~~~~--------~0~6~~-= chloromethane 0,5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e __________ ~0~.5~U~ bromomethane 0.5 U 

7c~h~l~o~r~o~b~e~n~z~e~n~e~~--------------~0~5~U~ bromoform 0.5 U 
~1~·~2~-~d~i~c~h~l~o~r~o~e~t~h~aanues_ ________ ~~~0~·~5~U~ bromodichloromethane 0.5 U 
~l~.~l~l~-~t~r~l~·c~h~lo~r~o~e~t~h~a~n~e~------5~3~E~~-- dibromochloromethane 0.5 U 
~l~l~-~d~iuc~h~l~o~r~o~e~thll2a~n~e------------~0~.~5_U~ tetrachloroethene 9 
~l~·~lu,~2~-~t~r~l~·c~h~l~o~r~o7e~t~h~a~n~e~--------~0~.~5~U= ~t~o~l~u7e~n~e~--~--------------~~0~.5~U~ 
~1~1~2~2~-~t~e~t~r~aac~h~l~o~r~o~e~t~h~a~n~e~----~0~.5~U= trichloroethene 18 
~c~h~l~ouruoue~tdh~a~n~es_ __________________ ~0~5~U~ vinyl chloride 0,5 U 
~c~h~l~ouruoufuo~rm~--------------------~0~.5~U~ ~a~c~e~t~o~n~e~----------------~1~5~0~0~E~~--
~1~.~1~-~d~i~c~h~l~o~r~o~e~t~h~e:n~e------------~0~.5~U~ 2-butanone 5 0 U 
~1~2~-~d~i~c~h~l~o~r~o~p~r~o~p~a~nEe ____________ ~o~.5~U= carbon disulfide 0,5 U 
~t~r~a~n~s~-~lu·~3L-~d~l~·c~h~l~o~r~o~p~r~o~p~e~n~e~----~0~.5~U~ 2-hexanone 5.0 U 
~c~i~s~-~1~·~3~-~d~i~c~h~l~o~r~o~p~r~o~pEe~n~e~------~0~.5~U~ 4-methyl-2-pentanone 5.0 U 
Ee~t~h~y~l~b~e~n~z~e~n~e~--~--------------~0~.5~U~ 2s~t~y~r~e~n~e~--------------------~OL•u5~U= 
~m~e~t~h~y~l~e~n~e~c~hLl~o~r~l~·d~es_ ____________ ~0~5~U~ m & ~-xylenes 1.0 U 
~c~i~s~-~1~.~2~-~d~l~·c~h~lo~r~oEe~t~h~e~n~e~------~0~·~5-U~ ~o~-~x~y~lEe~n~e~--------------------~O~·u5~U~ 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 99 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 Soulh Park Drive • ColcheSier, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Laltoraloi'J LoatloM 

'' South Park Drive 
Colchester. VT 0!5446 

7$ Green Mountain Drive 
South Burlincton. VT 05403 •\C~ 

1$0 Herman Melville Boulev..!i~ 
New Bedford, MA 02740 

Analytical Hcport 

Date: 01 June 1994 
Aquatec Lab No.: 220754 
ETR No.: 44033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 16 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPB-3, 

05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n7z~e~n~e~----~~~~----------~l~~~ chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d:e __________ ~o~-~5~U bromomethane 0.5 U 
~c~h~l~o~r~o~b~eun~z~e~n~e~----------------~0~5~U bromoform 0.5 U 

71~2~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e~----------~~Ow·~5~U bromodichloromethane 0.5 U 

71~1~1~-~t~r~i~c~h~l~o~r~o~e~t~husanll£e ________ ~3~4~~~ dibromochloromethane 0.5 U 

71~,~1~-~d~i~c~h~1~o~ruo~e~t~h~a~n~e~------------~0~5~U tetrachloroethene 5 
~l~l~2~-~t~r~i~c~h~l~o~r~o~e~t~h~a~nll£e~--------~0~.~5~U ~t~o~l~u~e~n~e~------------------~~0~5~U 
~l~l~2~2~-~t~e~thr~a~ch~l~o~r~o~e~t~h~a~n~e~----~0~.5~U~ trichloroethene 11 
;;clhLil~o!..!r~o~etJt.JhJ.Jaa~n~e~------------------~OL-. 5~U~ vinyl chloride 0. 5 U 

7c~h~l~o~r~o~f~o~rum~--~----------------~0~.5~U 7a~c~e~t~o~n~e~----------------~9~0~0~E~~~ 
71~1~-~d~i~c~h~l~o~r~o~e~thU£enu:e ____________ ~0~5~U 2-butanone 5 0 U 
~1~2~-~d~i~c~h~l~o~r~o~p~r~o~p~a~n~e ____________ ~o~.~5~U carbon disulfide 0.5 U 
ltlr~aln~s~-~1~3L-~d~l~·c~h~l~ohr~o~p~r~o~p~e~n~e~----~0~.~5~U 2-hexanone 5.0 U 
~c~i~s~-~1~3~-~d~i~c~h~l~o~r~op~r~o~p~e~n~e~------~O~.s~u 4-methyl-2-pentanone 5.0 U 
~e~t~huy~l~b~e~n~z~e~nwe~--~--------------~0~5~U ~s~t~y~r~e~n~e~~------------------~0~-~5~U 
~m~e~tlhuy~l~eun~e~c~hll~o~r~i~d:e~----------~0~-~5~U m & p-xylenes 1.0 U 
~c~i~s~-~l~,~2~-~d~i~c~h~l~o~r~o~e~t~h~e~n~e--------~0~.~5~U a-xylene 0 5 U 
trans-1 2-dichloroethene 0.5 U 

The sample was diluted 1.7 fold to quantify 1,1,1-trichloroethane. 

Summary of Surrogate Recoveries 
~ 

p-bromofluorobenzene 98 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytical Hcport 

Date: 01 June 1994 
Aquatec Lab No.: 220756 
ETR No.: 44033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 16 May 1994 

Laboratory Loatloa~ 
" South Pori< Drive 
Colc:hcsler, VI' 05446 

75 Green Mountain Drive 
South Burlinfllon. VI' 05403 

150 Herman Melville Boulevard 
New Bodford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP9-2, 
05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n7z~e~n~e~----~~~~----------~0~.5~U~ chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~rua~c~h~l~o~r~i~d5e __________ ~O~.S~U~ bromomethane 0.5 U 
~c~h~l~o~r~o~b~ean~z~eun~e~----------------~OL·~S~U~ bromoform 0.5 U 

71~.72~-~d~i~c~hul~our~o~e~t~h~a~n~e~------------~0~.~5~U= brornodichlorornethane 0.5 U 

71~1~1~-~t~r~i~c~hLl~o~r~o~e~t~haa~nu:e __________ ~OL·~S~U~ dibromochloromethape 0.5 U 
~l~-~l_-~d~i~c~h~l~our~o~e~t~h~a~n~e~------------~0~·~5~U tetrachloroethane 0.5 U 
~l~lu-~2~-~t~r~i~c~h~l~o~r~o~e~thusa~n~e~--------~O~.s~u~ ~t~o~l~u~e~n~e~--~----------------~O~.S~U~ 
~l~l~2u·~2~-~t~e~t~r~a~c~h~l~o~r~o5e~t~h~a~n~e~----~0~.5~U~ trichloroethene 0.5 U 
~c~hul~o~r~o~e~tdh~a~n~e~------------------~0~.5~U~ vinyl chloride 0.5 U 
~c~h~l~o~r~ouf~our~m~--------------------~0~.5'-U~ ~a£C~eat£Oan~eL---------------------~5~0~U~ 

7t~·~l~-~d~i~c~h~l~o~r~o~e~t~h~e~nU£e ____________ ~o~.5~U~ 2-butanone 5.0 U 
~l~.~2~-~dui~cdhLl~o~r~o~pLr~o~pLa~nll£e ____________ ~0~5~U~ carbon disulfide 0.5 U 
~t~r~a~n~s~-~1~3~-~dLi~c~h~l~o~r~o~p~r~o~pse~n~e~----~0~.5~U~ 2-hexanone 5.0 U 
~c~i~s~-~1~3~-~d~i~c~h~l~o~r~o~pLr~op~e~n~e~------~0~.5'-U~ 4-methyl-2-pentanone 5.0 U 
ethylbenzene 0 5 U styrene 0.5 U 
methylene chloride 0.5 U m & p-xylenes 1.0 U 
cis-1.2-dichloroethene 0 5 U o-xylene 0.5 U 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
X Rec 

p-bromofluorobenzene 99 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



lnchcape Testing Services 
Aquatec Laboratories 

Laboratory Locatloaa 
55 South Park Drive 
Colchester, VT 05446 

75 Orccn Mountain Drive 

L__ 

South Burlington, .VT 0!5403 tfj~ 

1!50 Herman Melv11le Boulcv~ 
Now Bedford, MA 02740 

Analytical Report 

Date: 01 June 1994 
Aquatec Lab No.: 220757 
ETR No.: 44033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 16 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP9-3, 

05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n~z~e~n~e~----~~~~----------~Ou·~5~U chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e~--------~0~,5~U~ bromomethane 0.5 U 
~c~h~l~our~oub~e~n~z~e~n~es_~--------------~OL·~5~U~ bromoform 0.5 U 
~1~.~2~-~d~i~c~h~l~oLr~o~e~thuea~n~e------------~OL·~5~U~ bromodichloromethane 0.5 U 
~l~l~.~l~-~t~r~i~c~h~l~o~r~o~e~t~h~a~n~e~--------~0~.~5~U~ dibromochloromethane 0.5 U 
~l~·~l~-~d~i~c~h~l~o~r~o~e~th~a~n=e------------~0~.~5~U tetrachloroethene 0.5 U 
~1~1~2~-~t~r~i~c~h~l~o~r~o~e~t~h~a~n~e~--------~0~5~U ~t~o~l~u~e~n~e~--~----------------~0~5~U 
~1~1~2~2~-~t~e~t~r~a~c~h~l~o~r~o~e~t~h~a~n~e~----~O~S~U trichloroethane 0.5 U 
s;c..chL!l.J.our.J.o!.!e'-!t..Jh"'aaJnuces_ __________________ -.!0'-'--'S~U~ vi ny 1 c h 1 or ide 0 . 5 U 
~c~h~l~o~r~o~f~o~r~m~--~----------------~0~.5~U~ ~a~c~e~t~o~n~e~----------------~6~0~0~E~~~ 
~l~l~-~dL!i~c..Jh~l~oLr~o~e~th~e~nse ____________ ~o~.~5~U 2-butanone 5.0 U 
~1~2~-~dL!i~c..Jh~l~oLr~oLoLr~oLp~a~nse ____________ ...!OL·~5~U carbon disulfide 0 5 U 
~t~r~a~n~s~-~1~·~3~-~d~l~·c~h~l~o~r~o~p~r~o~p~e~n~e~----~O~.~S~U 2-hexanone 5.0 U 
~c~i~s~-~1~3~-~d~i~c~h~l~o~r~o~p~r~o~pEe~n~e~------~0~.~5~U 4-methyl-2-pentanone 5.0 U 
se~t.Lh~y~l.J.b!.!e~n~z~e~n~e~--~--------------~o~·~5~U ~s~t~y~r~e~n~e~--------------------~Ou·~5~U 
mmse~t.Lh~y~l~e~n~e~c..Jh~l~oLr~i~dse~----------_...!OL·~5~U m & p-xylenes 1.0 U 
~c~i~s~-~1~.~2~-~d~i~c~h~l~o~r~o~e~th~e~n~e--------~2~~~ ~o~-~x~y~l~e~n~e~--------------------~Ou·~5~U 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 93 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 Soulh Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytical Report 

Date: 01 June 1994 
Aquatec Lab No.: 220758 
ETR No.: 44033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 15 May 1994 

Laboratory LocatloDI 
" South Park Drive 
Colchcller. VT 05446 

15 Green Mountain Drive 
South Burlington, VT 0'403 

150 Herman Melville Boulevard 
New Bedford. MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP9-4, 
05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

Qb~e~n~z~e~n~eL-----~~~~----------~0~-~5~U~ chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~rua~c~h~l~o~r~id~e __________ ~0~-~5~U~ bromomethane 0,5 U 
~c~h~l~o~r~o~b~e~n~z~e~n~e~----------------~o~.~5~U~ bromoform 0.5 U 
~lu-~2~-~d~i~c~h~l~o~r~o~e~th~aun~e------------~0~,5~U~ bromodichloromethane 0.5 U 
~lu,~lu-~l~-~t~r~i~c~h~l~o~r~o~e~t~h~a~n~e~--------~0~.5~U= dibromochloromethane 0.5 U 
~lu,~l~-~d~i~c~h~l~o~r~o~e~t~hliagn~e ____________ ~0~5~U= tetrachloroethene 0.5 U 
~1~1~2~-~t~r~i~c~h~l~o~r~o~e~thusa~n"e~--------~0~.5~U= ~t~o~l~u~elin~e~--~----------------~0~.~5-~U 
~1_.~1~2~2~-~t~e~t~r~a~c~h~l~o~r~o"e~t~h~a~n~e~----~0~.5~U~ trichloroethene 0.5 U 
£C~h~l~o~r~o~e~t~h~a~n~e~------------------~0~.5~U~ vinyl chloride 0,5 U 
~c~h~l~o~r~o~f~o~r~m~--~----------------~0~.5~U= sa~c~e~t~o~n~e~----------------~1~5~0~E~~--
~l--~l~-~dui~c~h~l~o~r~o~e~t~h~e~nli'se ____________ ~0~.5~U~ 2-butanone 5.0 U 
~1_,~2~-~dui~c~hLl~o~r~o~p~r~o~p~a~nuse ____________ ~0~.5~U~ carbon disulfide 0.3J 
~t~r~a~n~s~-~1~3~-~d~l~·c~h~l~o~r~op~r~o~p~e~n~e~----~0~.5~U~ 2-hexanone 5 0 U 
~c~iJ>Sc;·.Jlu,~3!.;-~d~i~c~h~l~o~r~o~p~r~op"-"e-"n"e ________ ~0~. 5~U>< 4 -methyl· 2 ·pentanone 5. 0 U 
se~t~h~y.Jl~b~elin~z~e~n~e~------------------~0~.5~U~ J>S~t~y~r~e~n~e~--------------------~0~.5L-U~ 
~m"e~t~h~y.Jl~e~n~e~c~h~l~o~rLl~·d~e~------------~0~.~5~U~ m & p-xylenes 1.0 U 
:c•i~s~-.1 •. ~2~-d~ic:h~lo~r~o~est~h~e~n~e~------~O~·u5~U ~o~·Ax~y•lsenuse ____________________ ~0~.5~u., 
trans-1 2-dichloroethene 0.5 U 

Summary of Surrogate Recoveries 
l: Rec 

p-bromofluorobenzene 94 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Analytical Report 

Date: 01 June 1994 
Aquatec Lab No.: 220759 
ETR No.: 44033; Project No.: 94000 

IAIIaontory Locatlou 
55 South Park Drive 
Colchester, VT 0,446 

" Green Mountain Drive 

::::=::::::Ji) 
Now Bedford, MA02740 

Sample Received On: 10 May 1994; Analyzed On: 16 & 17 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPl0-1, 

05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n~z~e~n~e~----~~~~----------~0~·~5~U chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d2e __________ ~0~·~5~U bromomethane 0 5 U 
~c~h~l~o~r~o~b~e~n~z~e~nwe~----------------~0~.~5~U bromoform 0.5 U 
~1~2~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e:_ ____________ ~Ow·~5~U bromodichloromethane 0.5 U 
~1~.~1~.~1~-~t~r~i~c~h~l~o~r~o~e~t:h~a~n~e--------~4~5~---- dibromochloromethane 0.5 U 
~1~.71~-~d~i~c~h~l~o~r~o~e~t~h~a~n~e~----------~3~~~ tetrachloroethane 13 
~l~l~2~-~t~r~i~c~h~l~o~r~o~e~t~h~a~n~e~--------~0~·~5~U ~t~o~l~u~e~n~e~--------------------~0~5~0 
~1~.~1~2~.~2~-~t~e~t~r~a~c~h~l~o~r~o~e~th~a~n~e ______ ~0~.~5~U trichloroethane 41 
~c~h~l~o~r~o~e~t~h~a~n~e~------------------~Ow·~5~U vinyl chloride 0.5 U 
~c~h~l~o~r~o~f~o~rm~--------------------~Ow-~5~U ~a~c7e~t~o~n~eL-------------------~4~3~~~ 
~1~.71~-~d~i~c~h~l~o~r~o~e~t~h~e~nwe~--------~0~.~5~~~ ~2~-~b~u~t~a~n~o~n~e~~----------------~5~-~0~U 
~1~2..:-~d~i~c"-h'-'l~o,_,r~o!..lo!.!r~o!..lp"-'a~nwe~------------':O~.~S~U carbon disulfide 0. 5 U 
~t~rsa~n~s..:-Jl~3~-~d,_,iwc~h~l~o~r~o"'p~r~o~p~e2nll2e ______ ~O~.~S~U 2-hexanone 5.0 U 
~c~i~s..:-~1~3~-~d~i~c~h~l~o~r~o~p~r~o~p~e~n~e=-------~0~·~5~U 4-methyl-2-pentanone 5.0 U 
~e~t~hfy~l7b~e~n~z~e~n~e~--~--------------~0~·~5~U 2s~t~y~r~e~n~e~--------------------~0~·~5~U 
llm~e~t~huv~l~e~n~e~c~h~l~o~r~id~e~--------~~0~.~5~U m & p-xylenes 1.0 U 
~c~i~s..:-Jl~2~-~d'-'i~c~h~l~o~r~o~e~thll:e~n~e ______ ~7~3L-____ ~o..:-~x~yJl~e~n~eL---------------------~0~.~5~0 
trans-1 2-dichloroethene 2 

The sample was diluted 5 fold to quantify cis-1,2-dichloroethene, 
trichloroethane and 1,1,1-trichloroethene. 

Summary of Surrogate Recoveries 
X Rec 

p-bromofluorobenzene 99 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 Soulh Park Drive • Colchesler, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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lnchcape Testing Services 
Aquatec Laboratories 

Lallontory Loeatlou 
$$South Park Drive 
Colchntcr, VT 0$446 

" Green Mountain Drive 
South Burlington. VT 05403 

1 .SO Hennan Melville Boulevard 
Now Bedford, MA 02740 

Analytical Report 

) 

Date: 01 June 1994 
Aquatec Lab No.: 220762 
ETR No.: 44033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 16 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP-10-2, 

05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n~z~e~n~e~----~~~~----------~0~.5~U= chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e~--------~0~.5~U~ bromomethane 0.5 U 

7c~h~l~o~r~o~b~e~n~z~e~nue~~--------------~0~,5~U= bromoform 0 5 U 
~1~,~2~-~d~i~c~hLl~o~r~o~e~thusanll£e __________ ~~0~,5~U~ bromodichloromethane 0 5 U 
~l~l~l~-~tur~i~c~h~l~o~r~o£e~tuh~a~n~e ________ ~l~7~---- dibromochloromethane 0,5 U 
~1~1~-~dui~c~hLl~oLr~o~e~thua~n~e ____________ ~l~---- tetrachloroethene 5 
~1~.~1~.~2~-~t~r~l~·c~h~1~o~r~o~e~t~h~aun~e~--------~0~.~5_U~ ~t~o~l~u7e~n~e~--~--------------~~0~.~5~U~ 
~1~.~1~2~·~2~-~t~e~t~r~a~c~h~1~o~r~o~e~t~h~aun~e~----~0~.~5_U~ trichloroethene 12 
~c7h~1~o~r~o~e~t~h~a~nUEe __________________ ~o~.~5-U= vinyl chloride 0.5 U 

7cLh~1~o~r~oLf~o~r~mw_ __ ~----------------~0~.5~U~ ~a~c~e~t~oun~e~------------------~4~8uE~~--
~l~.~l~-~dLi~c~hL1~o~r~o£e~tuh~e~n~e~----------~0~,5'-U~ 2-butanone 5.0 U 
~1~.~2~-~d~i~c~h~l~o~r~o~p~r~o~p~a~n~e~----------~0~.5~U~ carbon disulfide 0.5 U 
~t~r~aun~s~-~1~3~-~d~i~ch~l~o~r~o~p~r~o~p~e~n~e~----~0~.5~U= 2-hexanone 5.0 U 
~c~i~s~-~1~·~3~-~d±l~·c~h~1~o~r~o~p~r~o~p~e~n~e~------~O~.S~U~ 4-methyl-2-pentanone 5.0 U 
~e~t~huv~l~b~e~n~z~e~n~e~------------------~0~.5~U~ ~s~tuv~r~e~n~e~~------------------~0~.5~U= 
~m~e~tLh~y~l~e~n~e~c~h~lo~r~i~dEe~--------~~0~.5'-U~ m & p-xylenes 1.0 U 
~c~i~s~-~1~,2~-d~ihcuh~l~o~r~o~e~tLh~eunue~----~2~4~---- ~o~-~xuv~l~e~n~e~--------------------~0~,5~U~ 
trans-1 2-dichloroethene 1 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 100 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Lallonlory LocatiOM 
" South Park Drive 
Colchater. VT 0~446 

" Green Mountain Drive 
South Burlingto~ VT 0$403 (:_,~,,~ 

1 '0 Herman Melville BoulevJl# 
New llcdford, MA 02740 

Analytical Report 

Date: 01 June 1994 
Aquatec Lab No.: 220763 
ETR No.: 44033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 16 May 1994 
Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP-10-3, 

05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

benzene 0. 5 u chloromethane 
carbon tetrachloride 0 5 u bromomethane 
chlorobenzene 0.5 u bromoform 
1 2-dichloroethane 0 5 u bromodichloromethane 
1,1,1-trichloroethane 12 dibromochloromethane 
1 1-dichloroethane 2 tetrachloroethane 
1 1 2-trichloroethane 0 5 u toluene 
1 1 2,2-tetrachloroethane 0.5 u trichloroethane 
chloroethane 0.5 u vinyl chloride 
chloroform 0. 5 u acetone 
1,1-dichloroethene 0.5 u 2-butanone 
l 2-dichloropropane 0. 5 u carbon disulfide 
trans-1.3-dichloropropene 0. 5 u 2-hexanone 
cis-1,3-dichloropropene 
ethylbenzene 
methylene chloride 
cis-1 2-dichloroethene 
trans-1,2-dichloroethene 

0. 5 u 4-methyl-2-pentanone 
0.5 u styrene 
0. 5 u m & p-xylenes 

19 
0.8 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 101 

Key to the letters used to qualify the results of the analysis: 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

3 
0.5 u 

9 
0. 5 u 

8 
5.0 u 
0,5 u 
5.0 u 
5.0 u 
0.5 u 
l.OU 
0.5 u 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytical Report 

Date: 01 June 1994 
Aquatec Lab No.: 220764 
ETR No.: 44033; Project No.: 94000 
Sample Received On: 10 May 1994; Analyzed On: 16 May 1994 

Laltontory Locatlou 
" Soulh Park Drive 
Colchester. VT 05446 

" Orecn Mountain Drive 
South Burlinston. VT OS403 

1 SO Herman Melville Boulevard 
New Bedford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HP-10-4, 
05/09/94. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n~z~e~nueL-----~~----------~o~.~3~J~~-- chloromethane 0.5 U 
~c~a~r~b~o~n~t~e~t~r~a~c~h~l~o~r~i~d~e __________ ~OL·~5~U~ bromomethane 0.5 U 

7c~h~l~o~r~o~b~e~n~z~e~n~e~~--------------~0~-~5~U bromoform 0,5 U 
~1~2~-~d~i~c~h~l~o~r~o~e~t~h~aanueE-----------~~0~·~5~U bromodichloromethane 0,5 U 
~l~.~l~.~l~-~t~r~i~cdhl1~o~r~o~e~thusaun~e ________ ~7~---- dibromoch1oromethane 0,5 U 
~1~.~1~-~d~i~c~h~1~o~r~o~e~t~h~aanueE-----------~1~---- tetrach1oroethene 2 
~1~-~1~-~2~-~t~r~i~c~hl1~o~r~o~e~t~h~aun£e~--------~0~-~5~U ~t~o~1~u~e~n~e~--~----------------~OL·~5L-U~ 
ll~.~l~.~2~2~-~t~e~t~r~a~c~h~l~o~r~o~eltuhsaun~e~----~OL·~5~U trichloroethene 6 
;;cuh~l.!!oC<r.J,o!.5eutdhua!.!n.!.!eL-__________________ .J,OL·~51-!<U vi ny 1 c h 1 or ide 0 . 5 U 
~c~h~l~o~r~o~f~o~r~m~--------------------~0~.5~U~ ~a~c7e~t~o~n~e~------------------~lu6~0~~--
~l~l~-~d~i~c~hll~o~r~o~e~thU£eun£e ____________ ~0~.5~U~ 2-butanone 5.0 U 
~l~2~-.J,d~i~cdhl1~o~r~o~p~r~o~p~aun£e ____________ ~O~.S~U~ carbon disulfide 0.5 U 
~tdr~a~n~s~-~1~3L-~dl1~·c~h~lo~r~o~pdr.!!o~p~e~n~e~----~O~S~U~ 2-hexanone 5.0 U 
~c~i~s~-~1~3~-~d~i~c~h~l~o~r~o~p~r~o~p~e~n~e~------~0~-~5~U~ 4-methyl-2-pentanone 5,0 U 
£e~tuh~y~l~b!.5eun~z~eun~e~------------------~0~·~5~U~ :s~t~y~r~e~n~e~--------------------~o~.~5~U= 
llim£e.J,tlh~y~l~e~nue~cdhll~o~rL1~·d~eE-----------~~OL·~5~U m & p-xylenes 1,0 U 
~c~i=s~-~1~.~2~-~d~i~c~hll~o~r~o~e~th~eun~e------~1~2~---- ~o~-~x~vwl~eun~e~--------------------~0~,5~U~ 
trans-1.2-dichloroethene 0.4J 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 100 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 South Park Drive • Colchester. VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 



Inchcape Testing Services 
Aquatec Laboratories 

Analytical Report 

Date: 01 June 1994 
Aquatec Lab No.: 220916 
ETR No.: 44063; Project No.: 94000 
Sample Received On: 12 May 1994; Analyzed On: 17 May 1994 

L.boratory Loatlo .. 
" South Park Drive 
Colchester, VT OS446 

75 Green Mountain Drive 
South Burlington. VT 05403 ~:;;~ 
I 50 Herman Melville Boulcv.;.p 
Now Bedford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPll-1, 
05/10/94 at 1100 hours. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b£e~n~z~e~n~e~----~~~~----------~0~.~5~U chlorometbane 0.5 U 
:c:"a~r,b"'o"'n':-'t.se,_,t .... r..,a"c"h"'l..,o~r"'l"'. d,.e._ __________ -:Oc..~5~U bromomethane 0. 5 U 
~c.Lh~l~o~r~o~b~e~n~z~e~n~e"-~--------------~0~.~5~U bromoform 0.5 U 
~1~.~2~-~d~iuc~h.Ll..,o~r..,o~e~t~h.LaanU£e ____________ ~0~.~5~U bromodichloromethane 0.5 U 
~l~l~.~l~-~t~r~i..,c~h~l .. o~r~o~e~th~a~n£e __________ ~o~.~5~U dibromochloromethane 0.5 U 
~l~l~·"'d.,i..,c"h""l..,o~r..,o"'e"'t"'h"'a.,n..,e._ ____________ ~0<-·~5~U te trachloroe thene 0 . 5 U 
~1~1~2~-~t~rAi:cu.hAl~o~ro~e~th"'a~n~e~--------~0~.~5~U ~t,oAl~u£eu.n£e ____________________ ~o~.~5~U 
~1~1~2~2~-~t..,e~t"'r..,a~c~h.L1~o~r~o£e~tu.hsa~n~e~----~0~.~5~U trich1oroethene 0.5 U 
,c~ht,;l~ot,;r~o~e~t,Jh.!.!a.,n"'e"--------------------'0'-·~5~U vi ny 1 c h 1 or ide 0 . 5 U 
~c~h~1~o~r~o~f..,o~r ... m~--------------------~0"'.~5~U ~a~c~e~t~o~n~e~--------------------~5~·-:0~U 
~l~l~--'d.,i..,c"h""l..,o~r..,o~e=.t~h~e.,n..,e._ ____________ ~0"'.~5~U 2-butanone 5.0 U 
~1~2"'-~d.,i~c"h""l'-'o'-'r"'o'-'piLr..,o,p"'a"n"""e ____________ -'0'-.~5~U carbon disulfide 0 . 5 U 
~t.Lrsa.Ln~s~-~1~·~3~-~d~Ll..,·c~h.L1..,o,r~o"'p~r~o,p£e~n~e~----~0'-.~5~U 2-hexanone 5.0 U 
,cL!i~s~-~1~.~3~-~dLi'-'c"'h"'1"'oiLr..,o,piLr~o"'p~eu.n£e ________ ~0'-.~5~U 4-methy1-2-pentanone 5.0 U 
£e-'t~h~y~1~b~e~n~z~e,_,n~e~------------------~0"'.~5~U ~s-'t~y~r~e~n~e~--------------------~0~·~5~U 
~m~e-'t~h~y~1.,e~n.!.!e~c~h""1~o~r"'l"'·d,.e~------------~0"'.~5~U m & p-xy1enes 1.0 U 
,c.Li~s~-~1~2~-~d.,i..,c""h"'1'-'o~r.,o~e=.t~hue=.n=e--------~0'-.~5~U o-xylene 0.5 U 
trans-1 2-dich1oroethene 0.5 U 

Summary of Surro~ate Recoveries 

~ 
p-bromofluorobenzene 91 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

55 Soulh Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Analytieal Report 

Date: 01 June 1994 
Aquatec Lab No.: 220917 
ETR No.: 44063; Project No.: 94000 
Sample Received On: 12 May 1994; Analyzed On: 17 May 1994 

L.bontory LoatloBI 
55 Sou<h Pm Drive 
Colchester, VT 05446 

7S Green Mountain Drive 
South Burlington. VT 05403 

150 Herman Melville Boulevard 
New Bedford, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPll-2, 
05/10/94 at 1225 hours. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

ben~ene l. u chloromethane 
carbon tetrachloride l u bromomethene 
chlQJ:oben~ene l y bromoform 
l,,·dichl.o~oethan~ l u bromodichloromethene 
l,l,l.-t~i£hloroethane 40 dibromochlorom~thane 

1 1-dichJ.oroethane 2 tetrachloroethene 
1,1 2-trichloroethane 1 u toluene 
1,1,2,2-tetrachloro~thane 1 u trJ.chJ.oroethene 
chl.o~o!i!thane 1 u vinxl chloride 
chloroform 1 u acetone 
1 1-dichloroethene 1 u Z-Qutanone 
1,2-dichloro~ro~ane 1 u carbon disulfide 
trans-1 3-dichlorogroRene 1 u 2-hexanone 
cis-1,3-dichloro~roQene l. u 4-methxl-2-~entenone 
eth:<l.benzene 1 u st;y:1::ene 
methxlene chloride l u m !l! g-xylenes 
cis-1,2-dichlo~oethene 9 o-xxlene 
t~ans-1,2-dichloroethene l u 

The sample was diluted 2.0 fold for analysis. 

Summary of Surrogate Recoveries 
% Rec 

p-bromofluorobenzene 100 

Key to the letters used to qualify the results of the analysis: 

l u 
l y 
1 u 
1 u 
1 u 

17 
l u 

47 
l. u 

140E 
10 u 
l u 

l.O u 
10 u 
l !.! 
2 u 
l y 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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Inchcape Testing Services 
Aquatec Laboratories 

Lat.oratory Loeatlou; 
55 Soutb Park Drive 
Colchester, VT 05446 

75 Green Mountain Drive 
South Burlincton.. VT OS403~.;;g;.~q., 

·~oiL<;_. 

1!10 Herman Melville Boule +' 

Analytical Hcport 

Date: 01 June 1994 
Aquatec Lab No.: 220918 
ETR No.: 44063; Project No.: 94000 
Sample Received On: 12 May 1994; Analyzed On: 17 May 1994 

New llcd(ord, MA 02740 

Sample Identification: Metcalf & Eddy, Inc., water sample labeled HPll-3, 
05/10/94 at 1410 hours. 

Volatile Organic Compounds in ug/1 
EPA Method OLC 

~b~e~n~z~e~n~e~----------------------~0~-~s~u chloromethane 0 5 U 
,.c.,a~r_..,b,.o"-nL..!t.,e,_,t..,r._,a..,c..,hccl.:o,_r'-"'i"'d"'e-----------:0~.-:5'---::U b romome thane 0 5 U 
,.c~h~l~o"-r~o"-b~e~n~z"'e..,n~e~----------------~0~5'----::U bromoform 0.5 U 
~l~2_-~d~i~c~h~l~o~r~o~e~t~h~a~n~e~----------~~0~5~U bromodichloromethane 0.5 U 
~l •. ~l_.~l~-~t~r~i~c~h~l~o~r~o~e~t:h~a~nu:e ________ ~2~1~~- dibromochloromethane 0.5 U 
~l~l~-~d~i~c~h~l~o~r~o~e~thU2a~n=e------------~0~5~U tetrachloroethene 9 
~l~l~2~-~t..,r~i~c~h~l.:o,_r~o~e~t~hsa~n~e~--------~o~.-:5~U ~t~o~l~u~e~n~e~--~--------------~~0~5~U 
~l~l~2~2~-~t~e~t~r~a~c~h~l~o~r~o~e~t~h~a~n~e~----~0~5~U trichloroethene 24 
.!.ic.llh'-'l~o'-'r"o~e,_,t='h.!Ja..,n"'e~------------------~o,_.~S~U vinyl chloride 0. 5 U 
.!.;C.llh'-'l~o'-'r'-'o'-'f~o~r=lm~--------------------"0'-·~5~U ~a"c~e"t~occn~eL-------------------~7~3~E~---
~l~l~-~d~i~c~h~l~o~r~o~e~t:h~e~n=e------------~0~5~U 2-butanone 5.0 U 
~l-·-"2'-'-~d,_.i'Cc'-'h.ul._,o"'r~o""p"'r'"o:'-p""a~n,.e ____________ ~o,....-:5~U carbon disulfide 0. 5 U 
~t"rsaccn~s~-~1~3~-~d"'l~·c~hccl'"o~r"'oup~r~o-"p~eccn~eL_ ____ "0'-.~5<----::U 2-hexanone 5.0 U 
£CC!i~s'-'-~l~-~3~-~d"'i'-'c=lhccl~o~rc;o~p~r"'ou0~e.lln~eL_ ______ "0'-.~5~U 4-methyl-2-oentanone 5.0 U 
Ee~t~h~y~l~b~e~n~z.,e~n~e~------------------~0~·~5~U sS~t~y~r~e~n~e~--------------------~0~·~5~U 
~m"'e~t~h~y~l~e~n~e~c~h~l~o,_r~id~e~----------~0~5~U m & p-xylenes 1.0 U 
£CC!i~s'-'·~l~2'-'·~d"'i'-'c='h~l~o~rc;o~e~t.uhEe~n~e~------~5L-~-- "o~-~x~y~l.,e~n.!Je~--------------------~o,_.~5~U 
trans-1 2-dichloroethene 0 5 U 

Summary of Surrogate Recoveries 
X Rec 

p-bromofluorobenzene 93 

Key to the letters used to qualify the results of the analysis: 

U The compound was analyzed for but not detected. The number is the method 
specified reporting limit. 

J - The mass spectrum indicates the presence of the compound, but the 
calculated result is less than the method specified reporting limit. 

B - The compound was present in the method blank. The result reported here is 
not blank corrected. 

E - Estimated compound concentration reported from response exceeding standard 
calibration range. 

55 South Park Drive • Colchester, VT 05446 • Tel: 802-655-1203 • Fax: 802-655-1248 
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ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 12-1 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/17/94 
DS/JN 
4032 

SAMPLE NO. 4165-94 
GC/MS FILE >V9096::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME CAS NUMBER UG/L 
------------------------ ---------- --------
Benzene 71-43-2 < 0.50 
Bromobenzene 108-86-1 < 0.50 
Bromochloromethane 74-97-5 < 0.50 
Bromodichloromethane 75-27-4 < 0.50 
Bromoform 75-25-2 < 0.50 
Bromomethane 74-83-9 < 0.50 
n-Butylbenzene 104-51-8 < 0.50 
sec-Butylbenzene 135-98-8 < 0.50 
t-Butylbenzene 98-06-6 < 0.50 
Carbon Tetrachloride 56-23-5 < 0.50 
Chlorobenzene 108-90-7 < 0.50 
Chloroethane 75-00-3 < 0.50 
Chloroform 67-66-3 < 0.50 
Chloromethane 74-87-3 < 0.50 
2-Chlorotoluene 95-49-8 < 0.50 
4-Chlorotoluene 106-43-4 < 0.50 
Dibromochloromethane 124-48-1 < 0.50 
1,2-Dibromo-3-Chloropropane 96-12-8 < 0.50 
1,2-Dibromoethane 106-93-4 < 0 .. 50 
Dibromomethane 74-95-3 < 0.50 
1,2-Dichlorobenzene 95-50-1 < 0.50 
1,3-Dichlorobenzene 541-73-1 < 0.50 
1,4-Dichlorobenzene 106-46-7 < 0.50 
Dichlorodifluoromethane 75-71-8 < 0.50 
1,1-Dichloroethane 75-35-3 < 0.50 
1,2-Dichloroethane 107-06-2 < 0.50 
1,1-Dichloroethene 75-35-4 < 0.50 
cis-1,2-Dichloroethene 156-59-4 < 0.50 
trans-1,2-Dichloroethene 156-60-5 < 0.50 
1,2-Dichloropropane 78-87-5 < 0.50 

.cis-1,3-Dichloropropene 10061-01-5 < 0.50 
\ trans-1, 3-Dichloropropene 
.:.l1, 3-Dichloropropane 

10061-02-6 < 0.50 
142-28-9 < 0.50 

CONTINUED 

2:15 



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 12-1 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/17/94 
DS/JN 
4032 

SAMPLE NO. 4165-94 
GC/MS FILE >V9096::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropyl Benzene 
p-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes, total 

CAS NUMBER 

590-20-7 
563-58-6 
100-41-4 
87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 

87-61-6 
120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75-01-4 

1330-20-7 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 

2:15 
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ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 12-2 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/17/94 
DS/JN 
4032 

SAMPLE NO. 4164-94 
GC/MS FILE >V9095::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME CAS NUMBER UG/L 
------------------------ ---------- --------
Benzene 71-43-2 < 0.50 
Bromobenzene 108-86-1 < 0.50 
Bromochloromethane 74-97-5 < 0.50 
Bromodichloromethane 75-27-4 < 0,50 
Bromoform 75-25-2 < 0.50 
Bromomethane 74-83-9 < 0.50 
n-Butylbenzene 104-51-8 < 0.50 
sec-Butylbenzene 135-98-8 < 0.50 
t-Butylbenzene 98-06-6 < 0.50 
Carbon Tetrachloride 56-23-5 < 0.50 
Chlorobenzene 108-90-7 < 0.50 
Chloroethane 75-00-3 < 0.50 
Chloroform 67-66-3 < 0.50 
Chloromethane 74-87-3 < 0,50 
2-Chlorotoluene 95-49-8 < 0.50 
4-Chlorotoluene 106-43-4 < 0,50 
Dibromochloromethane 124-48-1 < 0.50 
1,2-Dibromo-3-Chloropropane 96-12-8 < 0,50 
1,2-Dibromoethane 106-93-4 < 0.50 
Dibromomethane 74-95-3 < 0.50 
1,2-Dichlorobenzene 95-50-1 < 0,50 
1,3-Dichlorobenzene 541-73-1 < 0.50 
1,4-Dichlorobenzene 106-46-7 < 0.50 
Dichlorodifluoromethane 75-71-8 < 0.50 
1,1-Dichloroethane 75-35-3 < 0,50 
1,2-Dichloroethane 107-06-2 < 0.50 
1,1-Dichloroethene 75-35-4 < 0.50 
cis-1,2-Dichloroethene 156-59-4 < 0.50 
trans-1,2-Dichloroethene 156-60-5 < 0.50 
1,2-Dichloropropane 78-87-5 < 0.50 
cis-1,3-Dichloropropene 10061-01-5 < 0,50 
trans-1,3-Dichloropropene 10061-02-6 < 0.50 
1,3-Dichloropropane 142-28-9 < 0,50 

CONTINUED 

1:28 
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ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 12-2 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/17/94 
DS/JN 
4032 

SAMPLE NO. 4164-94 
GC/MS FILE >V9095::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropyl Benzene 
p-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes, total 

CAS NUMBER 

590-20-7 
563-58-6 
100-41-4 
87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 
87-61-6 

120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75-01-4 

1330-20-7 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0,50 
< 0,50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
< 0,50 
< 0.50 
< 0.50 

' • 
1:28 
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ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDD'i 
DESCRIPTION HP12-3 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANAL'iZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/16/94 22:17 
JN SAMPLE NO. 4160-94 

GC/MS FILE >V9091::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

~ Benzene 
Bromobenzene 
Bromo chloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
t-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,3-Dichloropropane 

CAS NUMBER 

71-43-2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74-83-9 

104-51-8 
135-98-8 

98-06-6 
56-23-5 

108-90-7 
75-00-3 
67-66-3 
74-87-3 
95-49-8 

106-43-4 
124-48-1 

96-12-8 
106-93-4 
74-95-3 
95-50-1 

541-73-1 
106-46-7 
75-71-8 
75-35-3 

107-06-2 
75-35-4 

156-59-4 
156-60-5 
78-87-5 

10061-01-5 
10061-02-6 

142-28-9 

CONTINUED 

4032 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
< 0,50 
< 0.50 
< 0,50 
< 0.50 
< 0,50 
< 0,50 
< 0,50 



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP12-3 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/16/94 22:17 
JN SAMPLE NO. 4160-94 

GC/MS FILE >V9091::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropyl Benzene 
p-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes, total 

CAS NUMBER 

590-20-7 
563-58-6 
100-41-4 

87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 
87-61-6 

120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75-01-4 

1330-20-7 

4032 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
( 0,50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 

-



-· 
ATTACHMENT 

BURGESS & NIPLE, LIMITED 
ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 12-4 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/16/94 23:52 
JN SAMPLE NO. 4162-94 

GC/MS FILE >V9093::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

..._ Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
t-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
<:-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,3-Dichloropropane 

CAS NUMBER 

71-43-2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74-83-9 

104-51-8 
135-98-8 

98-06-6 
56-23-5 

108-90-7 
75-00-3 
67-66-3 
74-87-3 
95-49-8 

106-43-4 
124-48-1 

96-12-8 
106-93-4 
74-95-3 
95-50-1 

541-73-1 
106-46-7 

75-71-8 
75-35-3 

107-06-2 
75-35-4 

156-59-4 
156-60-5 
78-87-5 

10061-01-5 
10061-02-6 

142-28-9 

CONTINUED 

4032 

UG/L 

< 0.50 
< 0,50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 12-4 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/16/94 23:52 
JN SAMPLE NO. 4162-94 

GC/MS FILE >V9093::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropyl Benzene 
p-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes, total 

CAS NUMBER 

590-20-7 
563-58-6 
100-41-4 
87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 
87-61-6 

120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75-01-4 

1330-20-7 

4032 

UG/L 

< 0.50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 

-



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 13-1 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/16/94 21:30 
JN SAMPLE NO. 4166-94 

GC/MS FILE >V9090::QC 4032 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME CAS NUMBER UG/L 
------------------------ ---------- --------
Benzene 71-43-2 < 0.50 
Bromobenzene 108-86-1 < 0.50 
Bromochloromethane 74-97-5 < 0.50 
Bromodichloromethane 75-27-4 < 0.50 
Bromoform 75-25-2 < 0.50 
Bromomethane 74-83-9 < 0.50 

) n-Butylbenzene 104-51-8 < 0.50 
· sec-Butylbenzene 135-98-8 < 0.50 

t-Butylbenzene 98-06-6 < 0.50 
Carbon Tetrachloride 56-23-5 < 0.50 
Chlorobenzene 108-90-7 < 0.50 
Chloroethane 75-00-3 < 0.50 
Chloroform 67-66-3 < 0.50 
Chloromethane 74-87-3 < 0.50 
2-Chlorotoluene 95-49-8 < 0.50 
4-Chlorotoluene 106-43-4 < 0.50 - Dibromochloromethane 124-48-1 < 0.50 
1,2-Dibromo-3-Chloropropane 96-12-8 < 0.50 
1,2-Dibromoethane 106-93-4 < 0.50 
Dibromomethane 74-95-3 < 0.50 
1,2-Dichlorobenzene 95-50-1 < 0.50 
1,3-Dichlorobenzene 541-73-1 < 0.50 
1,4-Dichlorobenzene 106-46-7 < 0.50 
Dichlorodifluoromethane 75-71-8 < 0.50 
1,1-Dichloroethane 75-35-3 < 0.50 
1,2-Dichloroethane 107-06-2 < 0.50 
1,1-Dichloroethene 75-35-4 < 0.50 
cis-1,2-Dichloroethene 156-59-4 < 0.50 
trans-1,2-Dichloroethene 156-60-5 < 0.50 
1,2-Dichloropropane 78-87-5 < 0.50 
cis-1,3-Dichloropropene 10061-01-5 < 0.50 

') trans-1, 3-Dichloropropene 10061-02-6 < 0.50 
1,3-Dichloropropane 142-28-9 < 0.50 

CONTINUED 



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS :REPORT 

METCALF & EDDY 
DESCRIPTION HP 13-1 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION 

05/14/94 
05/16/94 
05/16/94 
JN SAMPLE NO. 4166-94 

GC/MS FILE >V9090::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropyl Benzene 
p-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes, total 

CAS NUMBER 

590-20-7 
563-58-6 
100-41-4 
87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 
87-61-6 

120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75-01-4 

1330-20-7 

NO. 4032 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 

21:30 



------------------- ---------

- . 

'--' 

-. 
ATTACHMENT 

BURGESS & NIPLE, LIMITED 
ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 13-2 GROUNDWATER 
PROJECT NUMBER L11859 
SAMPLE NO. 4163-94 
GC/MS FILE >V9094::QC 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/17/94 
DS/JN 
4032 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME CAS NUMBER UG/L 
------------------------ ---------- --------
Benzene 71-43-2 < 0.50 
Bromobenzene 108-86-1 < 0,50 
Bromochloromethane 74-97-5 < 0.50 
Bromodichloromethane 75-27-4 < 0.50 
Bromoform 75-25-2 < 0,50 

__ Bromomethane 74-83-9 
- )n-Butylbenzene 

< 0.50 
104-51-8 < 0.50 

-~ sec-Butylbenzene 135-98-8 < 0.50 
t-Butylbenzene 98-06-6 < 0.50 
Carbon Tetrachloride 56-23-5 < 0,50 
Chlorobenzene 108-90-7 < 0.50 
Chloroethane 75-00-3 < 0.50 
Chloroform 67-66-3 < 0.50 
Chloromethane 74-87-3 < 0,50 
2-Chlorotoluene 95-49-8 < 0.50 
4-Chlorotoluene 106-43-4 < 0,50 
Dibromochloromethane 124-48-1 < 0,50 
1,2-Dibromo-3-Chloropropane 96-12-8 < 0.50 
1,2-Dibromoethane 106-93-4 < 0.50 
Dibromomethane 74-95-3 < 0.50 
1,2-Dichlorobenzene 95-50-1 < 0.50 
1,3-Dichlorobenzene 541-73-1 < 0,50 
1,4-Dichlorobenzene 106-46-7 < 0.50 
Dichlorodifluoromethane 75-71-8 < 0,50 
1,1-Dichloroethane 75-35-3 < 0.50 
1,2-Dichloroethane 107-06-2 < 0.50 
1,1-Dichloroethene 75-35-4 < 0,50 
cis-1,2-Dichloroethene 156-59-4 < 0.50 
trans-1,2-Dichloroethene 156-60-5 < 0.50 
1,2-Dichloropropane 78-87-5 < 0,50 
cis-1,3-Dichloropropene 10061-01-5 < 0.50 

-,) trans-1, 3-Di chloropropene 10061-02-6 < 0.50 
_; 1, 3-Dichloropropane 142-28-9 < 0,50 

CONTINUED 

0:41 



- ' 

ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 13-2 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO, 

05/14/94 
05/16/94 
05/17/94 
DS/JN 
4032 

SAMPLE NO. 4163-94 
GC/MS FILE >V9094: :QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropyl Benzene 
p-Isopropyltoluene 
Methylene Chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes, total 

CAS NUMBER 

590-20-7 
563-58-6 
100-41-4 
87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 
87-61-6 

120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75.,-01-4 

1330-20-7 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 

0:41 



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 13-3 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/16/94 23:03 
JN SAMPLE NO. 4161-94 

GC/MS FILE >V9092::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 

~ .. n-Butylbenzene 
'tflsec-Butylbenzene 

t-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

• ~~, trans-1, 3-Dichloropropene 
~,3-Dichloropropane 

CAS NUMBER 

71-43-2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74-83-9 

104-51-8 
135-98-8 

98-06-6 
56-23-5 

108-90-7 
75-00-3 
67-66-3 
74-87-3 
95-49-8 

106-43-4 
124-48-1 

96-12-8 
106-93-4 
74-95-3 
95-50-1 

541-73-1 
106-46-7 

75-71-8 
75-35-3 

107-06-2 
75-35-4 

156-59-4 
156-60-5 

78-87-5 
10061-01-5 
10061-02-6 

142-28-9 

CONTINUED 

4032 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP 13-3 GROUNDWATER 
PROJECT NUMBER L11859 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/14/94 
05/16/94 
05/16/94 23:03 
JN SAMPLE NO, 4161-94 

GC/MS FILE >V9092::QC 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME 

2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropyl Benzene 
p-Isopropyltoluene 
Methylene Chloride 
Na;:>hthalene 
n-?ropylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes, total 

CAS NUMBER 

590-20-7 
563-58-6 
100-41-4 
87-68-3 
98-82-8 
99-87-6 
75-09-2 
91-20-3 

103-65-1 
100-42-5 
630-20-6 
79-34-5 

127-18-4 
108-88-3 
87-61-6 

120-82-1 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
95-63-6 

108-67-8 
75-01-4 

1330-20-7 

4032 

UG/L 

< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0,50 
< 0,50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0.50 
< 0,50 
< 0,50 
< 0.50 
< 0.50 
< 0.50 

-

-



ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF &. EDDY 
DESCRIPTION HP-14-60 14:15 
PROJECT NUMBER L11859 
SAMPLE NO. 4300-94 
GC/MS FILE >V9163::QC 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/19/94 
05/19/94 
05/20/94 
DS/JN 
4032 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME CAS NUMBER UG/L 
------------------------ ---------- --------
Acetone 67-64-1 9.0 * 
Benzene 71-43-2 < 0,50 
Bromobenzene 108-86-1 < 0,50 
Bromochloromethane 74-97-5 < 0.50 
Bromodichloromethane 75-27-4 < 0,50 

) Bromoform 75-25-2 < 0.50 
' . ' Bromomethane 74-83-9 < 0.50 

./ n-Butylbenzene 104-51-8 < 0.50 
sec-Butylbenzene 135-98-8 < 0.50 
t-Butylbenzene 98-06-6 < 0.50 
Carbon Tetrachloride 56-23-5 < 0.50 
Chlorobenzene 108-90-7 < 0.50 
Chloroethane 75-00-3 < 0,50 
Chloroform 67-66-3 < 0.50 
Chloromethane 74-87-3 < 0,50 
2-Chlorotoluene 95-49-8 < 0.50 
4-Chlorotoluene 106-43-4 < 0.50 
Dibromochloromethane 124-48-1 < 0.50 
1,2-Dibromo-3-Chloropropane 96-12-8 < 0,50 
1,2-Dibromoethane 106-93-4 < 0.50 
Dibromomethane 74-95-3 < 0,50 
1,2-Dichlorobenzene 95-50-1 < 0.50 
1,3-Dichlorobenzene 541-73-1 < 0,50 
1,4-Dichlorobenzene 106-46-7 < 0.50 
Dichlorodifluoromethane 75-71-8 < 0.50 
1,1-Dichloroethane 75-35-3 < 0.50 
1,2-Dichloroethane 107-06-2 < 0.50 
1,1-Dichloroethene 75-35-4 < 0.50 
cis-1,2-Dichloroethene 156-59-4 < 0,50 
trans-1,2-Dichloroethene 156-60-5 < 0,50 

.. 1, 2-Dichloropropane 78-87-5 < 0.50 
) cis-1, 3-Dichloropropene 10061-01-5 < 0.50 

trans-1,3-Dichloropropene 10061-02-6 < 0.50 
1,3-Dichloropropane 142-28-9 < 0.50 

CONTINUED 

0:29 



' 

ATTACHMENT 
BURGESS & NIPLE, LIMITED 

ANALYSIS REPORT 

METCALF & EDDY 
DESCRIPTION HP-14-60 14:15 
PROJECT NUMBER L11859 
SAMPLE NO. 4300-94 
GC/MS FILE >V9163: :QC 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 
OPERATOR 
CERTIFICATION NO. 

05/19/94 
05/19/94 
05/20/94 
DS/JN 
4032 

EPA METHOD 524.2: VOLATILE ORGANIC COMPOUNDS 

COMPOUND NAME CAS NUMBER UG/L 
------------------------ ---------- --------
2,2-Dichloropropane 590-20-7 < 0.50 
1,1-Dichloropropene 563-58-6 < 0.50 
Ethyl benzene 100-41-4 < 0.50 
Hexachlorobutadiene 87-68-3 < 0.50 
Isopropyl Benzene 98-82-8 < 0.50 
p-Isopropyltoluene 99-87-6 < 0.50 
Methylene Chloride 75-09-2 < 0.50 
Naphthalene 91-20-3 < 0.50 
n-Propylbenzene 103-65-1 < 0.50 
Styrene 100-42-5 < 0.50 
1,1,1,2-Tetrachloroethane 630-Z0-6 < 0. 50 
1,1,2,2-Tetrachloroethane 79-34-5 < 0.50 
Tetrachloroethene 127-18-4 < 0.50 
Toluene 108-88-3 < 0.50 
1,2,3-Trichlorobenzene 87-61-6 < 0.50 
1,2,4-Trichlorobenzene 120-82-1 < 0.50 
1,1,1-Trichloroethane 71-55-6 < 0.50 
1,1,2-Trichloroethane 79-00-5 < 0.50 
Trichloroethene 79-01-6 < 0.50 
Trichlorofluoromethane 75-69-4 < 0.50 
1,2,3-Trichloropropane 96-18-4 < 0.50 
1,2,4-Trimethylbenzene 95-63-6 < 0.50 
1,3,5-Trimethylbenzene 108-67-8 < 0.50 
Vinyl Chloride 75-01-4 < 0.50 
Xylenes, total 1330-20-7 < 0.50 

* CLIENT HAS REQUESTED THAT ACETONE BE CALIBRATED FOR AND 
ADDED TO THE LIST OF ANALYTES. 

0:29 

-



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

HP13 
Lab Name: AQUATEC, INC. Contract: 94000 

Lab Code: AQUAI case No.: 44396 SAS No.: srx; No.: 44396 

Lab Sample ID: 222400 

Lab File ID: L222400I2V.D 

Date Received: 05/27/94 

Date Analyzed: 06/01/94 

Purge Volume: 5.0 (mL) Dilution Factor: 1.0 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

74-87-3---------Chloramethane 1 
74-83-9---------Bromomethane 1 
75-01-4---------Vinyl Chloride 1 
75-00-3---------Chloroethane 1 
75-09-2---------Methylene Chloride 2 
67-64-1---------Acetone 5 
75-15-0---------Carbon D~sulfide 1 
75-35-4---------1,1-Dichloroethene 1 
75-34-3---------1,1-Dichloroethane 1 
156-59-2--------cis-1,2-Dichloroethene 1 
156-60-5--------trans-1,2-Dichloroethene ____ 1 
67-66-3---------Chloroform 1 
107-06-2--------1,2-Dichloroethane 1 
78-93-3---------2-Butanone 5 
74-97-5---------Bromochloromethane 1 
71-55-6---------1,1,1-Trichloroethane 1 
56-23-5---------Carbon Tetrachloride 1 
75-27-4---------Bromodichloromethane 1 
78-87-5---------1,2-Dichloropropane 1 
10061-01-5------cis-1,3-Dichloropropene 1 
79-01-6---------Trichloroethene 1 
124-48-1--------Dibramochloromethane 1 
79-00-5---------1,1,2-Trichloroethane 1 
71-43-2---------Benzene 1 
10061-02-6------trans-1,3-Dichloropropene 1 
75-25-2-------- -Bromoform --- 1 
108-10-1--------4-Methyl-2-Pentanone 5 
591-78-6--------2-Hexanone 5 
127-18-4--------Tetrachloroethene 1 
79-34-5---------1,1,2,2-Tetrachloroethane ___ 1 
106-93-4--------1,2-Dibromoethane 1 
108-88-3--------Toluene 1 
108-90-7--------Chlorobenzene 1 
100-41-4--------Ethylbenzene 1 
100-42-5--------Styrene 1 
1330-20-7-------Xylene (total) 1 
541-73-1--------1,3-Dichlorobenzene 1 
106-46-7--------1,4-Dichlorobenzene 1 
95-50-1---------1,2-Dichlorobenzene 1 
96-12-8---------1,2-Dibromo-3-chloropropane 1 

FORM I LCV 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

HP14 
Lab Name: AQUATEC, INC. Contract: 94000 

Lab Code: AQUAI Case No.: 44396 SAS No.: SOO No.: 44396 

Lab Sample ID: 222402 

Lab File ID: L222402V.D 

Date Received: 05/27/94 

Date Analyzed: 05/31/94 

Purge Volume: 5.0 (mL) Dilution Factor: 1.0 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

74-87-3---------Chloromethane 1 
74-83-9---------Bromomethane 1 
75-01-4---------Vinyl Chloride 1 
75-00-3---------Chloroethane 1 
75-09-2---------Methylene Chlor~de 2 
67-64-1---------Acetone 5 
75-15-0---------carbon Disulf~de 1 
75-35-4---------1,1-Dichloroethene 1 
75-34-3---------1,1-Dichloroethane 1 
156-59-2--------cis-1,2-Dichloroethene 1 
156-60-5--------trans-1,2-Dichloroethene ____ 1 
67-66-3---------Chloroforrn 1 
107-06-2--------1,2-Dichloroethane 1 
78-93-3---------2-Butanone 5 
74-97-5---------Bromochloromethane 1 
71-55-6---------1,1,1-Trichloroethane 1 
56-23-5---------carbon Tetrachloride 1 
75-27-4---------Bromodichloromethane 1 
78-87-5---------1,2-Dichloropropane 1 
10061-01-5------cis-1,3-Dichloropropene 1 
79-01-6---------Trichloroethene 0.5 
124-48-1--------Dibromochloromethane 1 
79-00-5---------1,1,2-Trichloroethane 1 
71-43-2---------Benzene 1 
10061-02-6------trans-1,3-Dichloropropene 1 
75-25-2---------Bromoform --- 1 
108-10-1--------4-Methyl-2-Pentanone 5 
591-78-6--------2-Hexanone 5 
127-18-4--------Tetrachloroethene 1 
79-34-5---------1,1,2,2-Tetrachloroethane ___ 1 
106-93-4--------1,2-Dibromoethane 1 
108-88-3--------Toluene 1 
108-90-7--------Chlorobenzene 1 
100-41-4--------Ethylbenzene 1 
100-42-5--------Styrene 1 
1330-20-7-------Xylene (total) 1 
541-73-1--------1,3-Dichlorobenzene 1 
106-46-7--------1,4-Dichlorobenzene 1 
95-50-1---------1,2-Dichlorobenzene 1 
96-12-8---------1,2-Dibromo-3-chloropropane_ 1 

FORM I LCV 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

10/92 

-

·) 
/ 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

HP15 
Lab Name: AQUATEC, INC. Contract: 94000 e Lab Code: AQUAI case No.: 44396 SAS No.: SDG No.: 44396 

• 

Lab Sample ID: 222404 

Lab File m: L222404V.D 

Date Received: 05/27/94 

Date Analyzed: 05/31/94 

Purge Volume: 5.0 (mL) Dilution Factor: 1.0 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

74-87-3---------Chloramethane 1 
74-83-9---------Bromomethane 1 
75-01-4---------Vinyl Chloride 1 
75-00-3---------Chloroethane 1 
75-09-2---------Methylene ChlorJ.de 2 
67-64-1---------Acetone 5 
75-15-0---------carbon DJ.sulfJ.de 1 
75-35-4---------1,1-Dichloroethene 1 
75-34-3---------1,1-Dichloroethane 1 
156-59-2--------cis-1,2-Dichloroethene 1 
156-60-5--------trans-1,2-Dichloroethene 1 
67-66-3---------Chloroform -- 1 
107-06-2--------1,2-Dichloroethane 1 
78-93-3---------2-Butanone 5 
74-97-5---------Bromochloramethane 1 
71-55-6---------1,1,1-Trichloroethane 1 
56-23-5---------carbon Tetrachloride 1 
75-27-4---------Bromodichloromethane 1 
78-87-5---------1,2-Dichloropropane 1 
10061-01-5------cis-1,3-Dichloropropene 1 
79-01-6---------Trichloroethene 1 
124-48-1--------Dibromochloramethane 1 
79-00-5---------1,1,2-Trichloroethane 1 
71-43-2---------Benzene 1 
10061-02-6------trans-1,3-Dichloropropene 1 
75-25-2---------Bromoform -- 1 
108-10-1--------4-Methyl-2-Pentanone 5 
591-78-6--------2-Hexanone 5 
127-18-4--------Tetrachloroethene 1 
79-34-5---------1,1,2,2-Tetrachloroethane 1 
106-93-4--------1,2-Dibromoethane -- 1 
108-88-3--------Toluene 1 
108-90-7--------Chlorobenzene 1 
100-41-4--------Ethylbenzene 1 
100-42-5--------Styrene 1 
1330-20-7-------Xylene 1totall 1 
541-73-1--------1,3-Dichlorobenzene 1 
106-46-7--------1,4-Dichlorobenzene 1 
95-50-1---------1,2-Dichlorobenzene 1 
96-12-8---------1,2-Dibromo-3-chloropropane 1 

FORM I LCV 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

10/92 



APPENDIX A.1.2 

GROUNDWATER DATA 

1996 Data 



.a • 

-------------------------------------------

lA EPA SAMPLE ~C. 
VOLATIT....E: ORGAW-CS ANALYSIS DATA SHEET 

Lab Name: !NCHCAPE: EW!RONMENTAL Contract: 96210 

Lab Code : I.L'IlCHV:" case Nc.: 96210 SAS No.: SOO No.: 58427 

Matrix: (soil/water) Wl!.:l'E..«. Lab Sample ID: 300742 

Sample wc/vol: 5. 0 (g/mLl ML Lab File ID: L300742DV.!: 

Level: (low/medl !..OW Date Received: 05/14/96 

t MOisture: not dec. Data Aoalyzed: 05/20/96 

GC Column:CAP !D: 0.53 (Imt) Dilution Factor: 10.0 

Soil Extract Volume: (uL) Soil Aliquot Volux:e: (~) 

CONCEN'I'RAT!ON UNITS : 
CAS NO. COMPCUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------~2orcmethane 5 u 
75-01-4---------VL~l Chloride ::l u, 
74-83-9---------:rcmcmet~e :: w' 
75-00-3---------~oroet~e 5 ui 
67-6~-1---------Acetcne -50 u 
75-35-4---------1,1-Di~~oroet~ene 5 u: 
156-60-5------- -trar..s-1, 2-Di~"'.:.croecl:lene __ 5 u' 
75-15-0---------carbcn Disul=:ide 5 U' 
75-09-2---------Me~~vlene c-.:.oride :: u 
75-34-3---------1,1-Dicr.:.oroet~ :: u: 
156-59-2--------cis-1,2-Di~ .. .:.oroethene 5 U' 
78-93-3---------2-Bu:anone -so u: 
67-66-3---------~oroform ::l u' 
7:·55-6---------l,l,l-T=ic~Jloroeiharie ,450 ..E~ 

~--

56-23-5---------car.ocn Tec=ac!".l.oride 5 Ui 
107-06-2--------1,2-Di~~oroet~e 5 ul 
71-43-2-------·-Benza~e 5 ul 
79-01-6---------Tricl:lloroet-~ene -230 ' 
78-87-5---------1,2-Dichloropropane 5 Ui 
75-27-4---------Brcmodichlorcmethane 5 u: 
108-10-1--------4-Met~yl-2-Pentanone -50 ul 
10061·01-5------cis-1,3-Dichloropropene 5 Ul 

' 108-88-3--------Toluene 5 U' 
100~1-02-6---·--trans-1,3-D~cr~oroprope.~e 5 u! 
79-00-5---------1,1,2-Trichloroethane --- 5 gi 591-78-6--------2-Hexanone ... 50 
127-18-4--------Tetra~~oroet-~ene -74 
124-48-1--------Dibrcmochloromethane 5 u 
108-90-7--------Chlorobenzene 5 u 
100-41-4--------Ethylbenzene 5 u 
1330-20-7-------Xylene (total) 5 u 
100-42-5--------Styra~e 5 u 
75-25·2---------Brcmoform 5 ul 

FORM I VOA-1 3/90 



-- --------------------------

lA-2 EPA S»>PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEB'l' 

)~fl.-AN 

Contract: 962l.O 
' 

Lab Code: INOiVT case No.: 96210 SAS No.: SDG No.: 58427 

Matrix: (soil/water) WA'l'ER 
. 

Sample wc/vol : S. 0 (g/mLl ML 

Level: (low/medl WW 

t Moisture: not dec. __ _ 

GC Column:CAP m: o. 53 !11111! 

Soil Extract Volume: ___ (uL) 

CAS NO. 

Lab Sample m: 300742 

Lab File m: L300742DV.D 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilut:~ Factor: 10.0 

Soil Aliquot VoliJIIIe: __ (uLi 

CONCENTRATION UNITS: 
(ug/L or ug/Kgl UG/L Q 

79-34·5--·------1,1,2,2-Tet:racbloroethane 

FORM I VOA-2 3/90 

• 



lA EPA SAMPLE NO. 
VQLAT!T,E ORG:;....rCS A..'fAL'!SIS DATA SHEET 

Lab Name: INCHCAPE ENVIRCNMEN'I'AL 

Lab ':ode: !NCHV'I' case ~c.: 96210 

Contract: 96210 

SAS No. : ·soo No.: 58427 

Matrix: ( so:..l/waterl W1.:Il:..:<. 

Sample W1:/vol: 

Level: (low/medl 

-~ Moisture: not dec. 

GC Colutr:1:CAP 

Soil Extract Volume: 

5.0 (g/mLl ML 

LOW 

ID: 0.53 (mnl 

___ (uL) 

Lab Sample ID: 300742D1 

Lab File ID: L300742D2V.::l 

Date Received: 05/14/96 

Data Analyzed: 05/22/96 

Dilution :actor: 20.0 

Soil Aliquot Vol=: (uLl 

CONCENTRATION UNITS: 
CAS NO. (ug/L or ug/Kg) UG/L Q 

74-87-3---------~~orcmet:~e :J u 
75-01-4---------v:..~v: Chloride :J u 
74-83-9---------Er~cmet:~e :J u 
75-00-3---------~~oroetha-~e 10 u, 
67-64-l---------Acec=ne 1CO U! 
75-35-4---------1,1-::li~~croet~e-~e :~ ul 
156-60-5--------t=-~s-1,2-Di~~~oroet~e-~---- 1J u· 
75-15-0---------car=cn Disulfide :o u! 
75-09-2---------Me~~yle-~e Chloride -' u: --
75-34-3---------1,1-::lichloroethane :·: i ui 
156-59-2--------c:..s-:,2-Di~~oroechene 10 uj 
78-93-3---------2-E~:a.~one 1CO U! 
67-66-3---------~~orofor.n .:o Ul 
7, -- 6 1 • • """· 'u · 450 gl --==- --------- ,~,--.-~c: oroe~~e 
56-23-5---------car:cn Tet::aC:~oride :o 
107-06-2--------1,2-Di~~oroet~e 10 U, 
71-43-2---------Ber~e-~e 10 u· 

' ol 79-01-6---------Tr:..c~oroe~~e-~e 230 
78-87-5---------1,2-Dichlcropropane 10 gl 75-27-4---------Er=rr~ic:~orcmethane 10 
108-10-1--------4-Me~~yl-2-Pe-~tanone 100 Ui 
10061-01-5------c:..s-1,3-Di~~oroprope-~e -· 10 U' 

' 108-88-3--------Tclue-~e 10 u: 
10061-02-6------tra.~s-1,3-D~Chloroorcpene ' 10 Ul 
79-00-5---~-----1,1,2-Trichloroethane ---

I 

10 U' 
591-78-6--------2-~~one 100 ul 
127-18-4--------Tetra~~oroeEherie 77 D 
124-48-1--------Dibramochloromethane 10 u 
108-90-7--------Chlorobenzene 10 u 
100-41·4--------Ethvlbe-~ene 10 u 
1330-20-7-------xyla~e (total) 10 u 
100-42-5--------Styre-~e ' ' 10 u 
75-25-2---------Eromoform ~ ' J 10 u 

. I " I ( . 
' ' 

,, 
' 

,\ ._. 
t ·.·'1 ·' •... 
0 't ·... I I 0 I . /' ... 

".1. I ·' . 

FORM I VOA-1 '>J 3/90 . ·u· .. \ ,..,. . .., '._jlj._• l: 



··-··---·-·---···- .. ------------------

lA-2 BPA SliMI?LE NC. 
VOLATILE ORGANICS A!QLYSIS DATA SHEli:l' 

*1-ANDL 
Contract: 96210 

Lab Code: INCHVT case No.: 96210 SAS No.: SIX; No.: 58427 

Matrix: (soil/water) WATER 

Sample wt/vol: S.O (g/mLl ML 

Level: (low/medl LOW 

% Moisture: not· dec. ----

GC Column:CAP ID: 0.53 (tmtl 

Soil Extract Volume: (uLl 

CAS NO. COMPOUND 

Lab sample ID: 30074201 

Lab File ID: L300742D2V.~ 

Date Received: 05/14/96 

Data Analyzed: 05/22/96 

Dilution F.actor: 20.0 

Soil Aliquot Volume: (uL; 

CONCENTRATION UNITS : 
(ug/L or ug,Kgl IJG/L Q 

79-34-5---------1, l, 2, 2-Tet:ac..'lloroethane_, _____ l_o l __ ul 

FORM I VOA-2 3/90 
..i VI..." lJ 5-:' 

• 



lA EPA SA.'-1PLE NC . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

C~ntrac::: 96210 Lab Name: 

fj Lab Code: Case No.: 96210 SAS No.: SDG No.: 52394 

Matr:i.x: (soil/wat:er) WAT"".::.R Lab Sample ID: 300611 

Sample wt/vol: 5. 0 (g/mLl ML 

!.OW 

Lab File ID: L300611I2V.D 

Level: (low/medl 

% Moisture: not dec. 

GC Colu=:CAP 

Dat:e Received: 05/10/96 

Data Analyzed: 05/22/96 

Dilution Factor: 1.0 

Soil Extract Volume: 

:!:l: 0.53 (Imll) 

___ (uL) Soil Aliquot Volume: __ (::.:.' 
CAS NO. 

CONCE::'l'I'RATION UNITS : 
(ug/L or ug/Kg) UG/L 

74o87o3ooooooo•o~~orome~~~e 
75o01o4oooooooo·V:i.~l C"'.J.or:.de 
74o83o9ooooooo··Bramcme::~~e 
75o00o3o·o·-·-oo~~oroe::~~e 
67o64o1oooooooooAcetcne 
75o35o4oooooooool,loDicr~oroet~er.e 

l56o60 -5o o 0 - o o 0 ot:rar.so1, 2-Dichloroet:l:l.e:ne __ 
75°15-0ooo--ooo-ca~cn Disu!!ide 
75-09o2oooooooooMe~~ylene ~..lcride 
75-34-3oooooooo·1,loDichlorcet~~e 

l56o59o2ooooo.o·cisol,2oDi~~oroethene 
78o93o3ooooooooo2o3utancne 
67o66o3ooooooooo~~orofor.n 

71o55o6ooooooooo1,1,1-T=i~~orce~~e 
56o23-5oooooooooCarbcn Tetrachloride 
107o06o2ooo·····l,2-Di~~oroethane 
71-43·2-----oo•·Eer~ene 
79o01o6o·o-oooooT=ichloroet~ene 

78o87o5ooooooooo1,2oDi~~oropropane 
75o27o4•ooooooooBrcmodic~orornetr~e 
l08o10o1oooooooo4-Mew~ylo2oPentanone 

10061o0lo5oooo•·cis-1,3°Di~~oropropene 
108o88·3ooooooooTolua~e 

1006lo02o6oooooot~o1,3oDiChloroprc~ene~ 
79 o00-5o 0 0 0 0 0 0 

• ol, 1, 2oTrich:!.oroethaneo --
591o78o6oooooooo2oHexanone 
l27o18o4ooooooooTetrachloroetha~e 
124o48o1--ooooooDibromochloromethane 
108-90o7ooooooooChloroba~ene 

100o41o4---oooooEthylbenzene 
1330o20o7oooooooXylene (total) 
100o42o5ooooooooStyrene 
75o25o2oooooooooBromofor.n 

FCI<M I VOAo1 

' 
. ') 

\} 
' \ ' • 'V I , ,, ... . .. "" i ':--' \t' \1 

', .. , \" .\.J \"\ 
\ \j h,• \~ 

I ' ' 
\.J 

0 _j 
. = I 0.5 

0 c:l ·-I 0.51 
c:, 

o.sl 
' 0.51 

0.5 
0.5 
0.5 
0.5 

5 
0.5 
Oo5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

5 
0.5 

1 
0.5 
0.5 

5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

Q 

u 
'CJ 
'CJ 
'CJ 
u 
u 
'CJ 
'CJ 
'CJ 
'CJ 
'CJ 
'CJ 
'CJ 
'CJ 
'CJ 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 I 
ru.VJ 



----· - ·--·--·--·--·---·-----------------,--

lA-2 
voi.ATILE ORGANICS ANALYSIS DATA S~~ 

EPA SAMPLB NC. 

. 
Lab Name: INCDPE ENVIRONMEN'mL Cont::acc: 96210 

Lab Code: INCHVT case No.: 96210 SAS No.: SI:G No.: 58394 

~crix: (soil/wacer) WM'ER 

Sample wt:/vol: S.O (g/mL) ML 

Level: (low/medl LOW 

t Moisture: not dec. __ _ 

GC ColUIIIIl:CAP ID: 0 . 53 (1!111) 

Sdil Extract Volume: (uL) 

CAS NO. COMPOUND 

Lab Sample ID: 300611 

Lab File ID: L3006lli2V.D 

Date Received: 05/10/96 

Daca Analyzed: 05/22/96 

Dilution Faccor: 1.0 

Soil Aliquot VolUIIE: (~} 

CCNCENTRATION UNITS : 
(U:]/L or ug/Kg' OG/L Q 

' 
79-34-5---------1,1,2,2-Tec::achloroe~hane ___ I 0.5 t:J 

.. ··.._. .. · 

FORM I VOA-2 3/90 
r..t./ 



------------------------------------------------------

lA EPA SJU.IJPLE NO • 
VOIATILE ORGANICS AW.LYS!S DA'I1!. SHEET 

Kn.AN96DL 
Lab Name: INCHCAPE ENVIRONMENTAL 

Lab Code: INCHV'I' case No.: 96210 

Contract: 96210 

SAS No.: SDG No.: 58394 

Matrix: (soil/water) ~R 
. 

Sample we/val: 

Level: (low/med) 

% Moisture: not dec. 

GC Column:CAP 

Soil Extract Volume: 

5.0 (g/::nL) ML 

I..CW 

ID: 0.53 (mm) 

____ (u!.) 

Lab Sample ID: 30061101 

Lab File ID: L300611DV.D 

Date Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 2.0 

Soil Aliquot VolUI!e: (u!.) 

CONCENTRATION UNITS: 
CAS NO. c:JMPOti"ND (ug/L or ug/Kg) OG/L Q 

74·87·3·--------c~or~rnethane 1 u 
75-01·4-·----·--V~~y~ C:-.loride • u ... 
74-83-9------··-=r=mcnethane 1 u 
75-00-3---------~or~et~~e 1 u 
67-64-1---------Acet~ne 10 u 
75-35·4-----·---:,1-D~~~oroet~a~e • u ... 
156-60-5- ·----- -trans-1, 2-Dic.':loroet~ene __ 1 u 
75-15-0-·-------carbon Disul:!:.de 1 u 
75-09-2---------Y~~~y~a~e Chloride 1 u 
75-34-3---------1,1-Dic.':loroetbane 1 u 
156-59-2--------cis-1,2-Dichloroethene 1 Ul 
78-93-3---------2-Eutanone 7 JD 
67-66-3---------Chlorofoz:m 1 u 
71-55-6---------:,1,1-Trich:or~e•hane 1 u 
56-23-5---------carbcn Tet:ra.c..':loride 1 u 
107-06·2--------:,2-Dic.~oroethane 

- 1 u 
71·43-2···------=enza~e 1 u 
79·01-6---------~ichloroeihene 1 u 
78-87-5---------1,2-Dic..':loropropane 1 u 
75·27-4--·------=romcdichlorcmethane 1 u 
108-10-1--------4-Me~~y~-2-Pa~tanone 10 u 
10061-01-5------cis-1,3-Dichloropropene 1 u 
108-88-3--------7olua~e 1 u 
10061•02-6------t=ans-1,3-Dic..~oropropene 1 u 
79-00-5---------1,1,2-Trichlorcethane -- 1 u 
591-78·6--------2-Hexanone 10 u 
127-18-4··-----·Tet:ra.cr~oroethene 1 u 
124-48-1----·---Dibrcmoc..~orcmethane 1 u 
108-90·7-·------Chlorobenzene 1 u 
100-41-4--------Ethylba~ene 1 u 
1330-20-7·------Xylene (total) 1 u 
100-42-5--------Styrene 1 u 
75-25-2-··------=rcmoform 1 u 

FORM I VOA-1 - 3/90 



• 

lA-2 BPA SAMPLE NO. 
VOLATILE ORGANICS JOOU.YSJ:S DA'm SHEE'l 

MN1AN96DL 
Contract: 96210 

• 
Lab Code: INCHVT case No.: 96210 SAS No.: soo No. : 58394 

Matrix: (soil/water) 'Wli.TER 

Sample wt/vol : 5.0 (g/mL) ML 

Level: (low/medl IDW 

t Moisture: not dec. --'---
' 

GC Column:CAP m: o.53 <mn> 
Soil Extract Volume: (uL) 

CAS NO. COMPOtlND 

Lab Sample ID: 30061101 

Lab File ID: L30061~.D 

Date Received: 05/10/96 

Data Ailalyzed: 05/16/96 

Dilution Factor: 2.0 

Soil Aliquot Volume: (U:.l 

CONCENTRATION tlNITS: 
(ug/L or ug/Kgl OG/L Q 

79-34·5·········1,1,2,2·Tetrachloroe~1ane ___ 1 

PORM I VOA-2 3/90 

• 



----.. -·-···· .. ----------------------------·-------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS AWU.YSIS DATA SHEET 

Lab Name: 

-Lab Code: 

INCHCAPE ENVIRONMENTAL 

INC-wi' case No.: 962:.0 

Contracc: 96210 

SAS No.: SI:G No. : 58394 

• 

r<J.acr:..X: (soil/water) Wll:l'.E.R Lab Sample ID: 300595 

Sample wt/vol: S.O (g/mL) ML 

LOW 

Lab File ID: L30059SV.D 

Level: (low/medl Date Received: 05/09/96 
. 

t r<J~isture: not dec. Data Analyzed: 05/14/96 

GC Columr:: CAP ID: 0. 53 (Imli Dilution Factor: 1.0 

Soil ExtracT: Volume: ___ (u!.) Soil Aliquot: Volume: (u!.i 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl OG/L Q 

74-87-3---------Cb~oromecha=e 0.~/ (] 

75-01·4·-·······Vinyl C"o~orid.e 0.::, (] 

74-83-9---------3rcmcmet~e 0.51 (] 

75-00-3---------Chloroet~e 0.5 (] 

67-64·1·····----Acetone - c:! (] 
:I 75-35·4---------1,1-Dicr~or=ethene o.:, (] 

156-60-5--------t:ar.s-1,2-Di~~oroech~.e 0.:: (] 

7=·15-0---------carbon Dis~fide ---- 0.5 u 
75-09·2---------Mechvla~e C::loride 0.5 (] 

75·34-3---------1,1-Di~~or=ethane 0.5 (] 

156-59·2·····---cis-:,2-Di~~oroethene 0.5 (] 

78-93·3·········2-Euta.~one - 5 (] 

67-66·3---------Chloroform 0.5 (] 
7" -- ~ , 1 , '"'-' ' ' ~ ·-==- o- ----- ... -- _, , -- .:.-J..C!"~oroet.! e 0.51 (] 

56-23·5---------carbon Tet::adllorid.e 0.5 u 
107-06·2········1,2-Dichlor=er:hane 0.5 (] 

71-43·2---------Ber~ene 0.5 (] 

79-01-6---------Tric~oroe~~a~e 0.5 cr 
78-87-5---------1,2-Dichloropropane 0.5 cr 
75-27-4---------Brcmodic~~cromethane 0.5 u 
108-10·1········4-Methyl-2-?entanone - 5 u 
10061-01-5------cis-:,3-Di~~~oropropa~e 0.5 u 
108-88·3·-------Tolua~e 0.5 u 
10061-02-6------trar.s-1,3-Ci~Sloropropene ___ 0.5 (] 

79-00·5---------1,1,2-Tricr~oroet:hane 0.5 u 
591-78·6········2-Hexanone - 5 u 
127-18·4·······-Tetrac~orcet:hene 0.5 u 
124-48-1--------Dibrcmoc.~oromethane 0.5 u 
108-90-7--------Chlorobenzene 0.5 (] 

100-41-4--------Ethylbenzer.e 0.5 u 
1330-20-7-------Xylene (total) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------Brornofor.m 0.5 (] 

FOR."'! I VOA ·1 3/90 
•• , l..: • , _r ·'! 



. ·-·-·---·----------------

lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS .IOOU.YSIS DATA SHEEt 

Cont.ract.: 96210 
• 

Lab Code: INCHVT case No.: 96210 SAS No.: SI:G No. : 58394 

Matrix: (soil/water) WATER 

Sample wt/vol ,-

Level: (low/medl 

5. 0 (g/mLl ML 

LOW 

t Moisture: DOt dec. ----

GC Colt.m'lll:CAP ID: 0. 53 (11m) 

Soil Extract Volume: (uLl 

CAS NO. COMPOUND 

Lab Sample ID: 300595 

Lab File ID: L30059SV.D 

Date Received: 05/09/96 
. 

Data Analyzed: 05/14/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCE:NI'RATION ONITS: 
(ug/L or ug/Kg) UG/L Q 

79-34-5---------1, 1,2,2-Tetrachlcroethane_l ____ o_._=l u/ 

PORM I VOA-2 3/90 



------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: 

- La.b Code: INCh"V'!' Case No. : 96210 

Contract: 962~0 

SAS No.: SI:G No. : 58394 

t-'l.atrix: (soil/water) WATER . 
Sa'ltple wt/vol: 

Level: (low/!!!edl 

% MOisture: not dec. 

GC Column:CAP 

Soil Extract Volume: 

S.O (g/:nLl ML 

LOW 

ID: 0. 53 (mm) 

___ (uL) 

Lab Sample ID: 300589 

Lab File ID: L300589DV.D 

Date Received: 05/09/96 
. 

Data Analyzed: 05/~5/96 

Dilution Factor: 34.5 

Soil Aliquot Volume: (uL) 

CONCE:NTRATION tlNITS : 
CAS NO. COM!?OL"ND lug/L or ug/Kg) UG/L Q 

74-87-3---------Chlor~~~~~e 17 0 
75·01·4---------Vinvl C"..loride 17 u 
74-83-9---------ar~~et~e 17 u 
75-00-3---------~crcethane 17 0 
67-64-1---------Acetone -170 u 
75-35-4-----·---1,1-Di~~orcet~ne 17 0 
156·60-5--------t~~-:.2-Di~~oroethene _____ 17 u 
75-15-0---------carbon ~isulfide 17 0 
75-09-2---------Me~~yla~e Chloride 17 u 
75-34-3---------1,1-Di~~oroet~~e 17 0 
156-59-2--------cis-1,2-Di~~orcethene - 250 
78-93-3---------2-3uta.~one -170 0 
67-66-3---------Chlorofor.n 17 0 
71-55-6---------1,1,1-Tric~..loroe~~e -350 
56-23-5---------ca_~on '!'etradlloride 17 0 
107-06·2--------1,2-Di~1loroethane 17 u 
71-43-2---------Ber~ene 17 0 
79-01-6---------Tri~~oroe~~ene -590 
78-87-5---------1,2-Di~~oropropane . 17 0 
75-27-4---------Bromodichlcrcmethane 17 0 
108·10·1--------4-Me~~vl-2-Pentanone -170 0 
10061-01-5------cis-1,3-Di~~oropropene 17 0 
108-88-3--------Tolu~~e 17 0 
10061-02-5------trans-1 3-D1~~orooroc~~e 17 0 ' - -79-00-5---------1,1,2-Trichloroe~~e --- 17 0 
591-78-5--------2-Hexanone -170 0 
~7-18·4--------Tetrachloroethene -430 
124·48·1--------Dibramo~1loromethane 17 0 
108·90-7--------Chlorobenz~~e 17 0 
100·41·4--------Ethylbenzene 17 0 
1330·20-7-------Xylene (total) 17 0 
100-42·5--------Styrene 17 0 
75-25-2---------Brcmoform 17 u 

FORM I VOA-1 3/90 



lA-2 
VOLATILE ORGANICS AWU.YSIS DATA SHEET 

EPA SAMPLE NO. 

Contract: 96210 

Lab Code: INC:HVT Case No.: 96210 SAS No.: SrG No.: 58394 

Matrix: (soU/water) WATER 

Sample we/vel: 5. 0 (g/mLl ML 

Level: (low/medl LOW 

t Moisture: not dec. 

GC COlUI!IIl: CAP IC: 0. 53 (IIIII) 

Soil Extract Volume: CuLl 

CAS NO. COMPOU1IlO 

Lab Sample IC: 300589 

Lab File IC: L300589DV.D 

Date Recelved: 05/09/96 

.Data Analyzed: OS/l5i96 

Dilution Factor: 34.5 

Soil Aliquot VolUIII!: cur.: 
CONCENTRATION UNITS : 
(ug/L or ug/Kgl UG/L Q 

79-34-S---------1,1,2,2-Tet--ach.oroethane ___ 1-----1~~--~'lii 

FORM I VOA-2 3/90 
' ,. . ....~ 

• 



----·--·--------------------·---

• 
lA . EPA SAMPLE NC. 

VOLA.."''LE ORGANICS AWU.'iSIS DATA SHD'l' 

Lab Name: INCHCAPE ENVIRONMENTAL 

Lab Code: INCHVT case No. : 96210 

Matrix: (soil/water) WATER 

Sample wt/vol : 

Level: (low/medl 

% Moisture: not dec. 

GC Column:CAP 

5. 0 (g/mLl ML 

LOW 

m: o.53 (Imll 

Contract: 96210 

SAS No.: SDG No.: 58427 

Lab Sample ID: 300734 

Lab File ID: L300734V.D 

Date Received: 05/14/96 

Data Analyzed: 05/18/96 

Dilution Factor: 1.0 

Soil ~ract Volu:r.e: (uLl Soil Aliquot Volll111!: (u.Ll 

CONCE:NTRATION UNITS : 
CAS NO • COM!?OUND (ug/L or ug/Kgl OG/L Q 

74-87·3---------~2oromethane o.s u 
75-01·4·····----Vi~yl Clloride 0.5 
74-83-9---------Bromomethane 0.5 u 
75-00-3·--·-----~oroethane ' 0.5 t: 
67-64-1---------Acetone 5 u 

75·35-4---------1,1-Di~~oroethe~ 0.5 U! 
156-60-5--------t~ans-1,2-Dic.~oroeth~~ 0.5 u! 
75-15-o---------ca:bon Disulfide 0.5 Ul 
75-09·2---------~~thylene Chloride 1 ! 
75-34·3---------1,1-Di~~oroethane 0.5 Ui 
156-59-2--------cis-1,2-Di~~oroe~~ene 0.5 u/ 78·93-3---------2·3utanone :: 
67-66-3---------C:~oroform 0.5 u 
71-55·6---------1,1,1-T=ic~oroe~~e 1 I 

56-23·5---------ca:bon Tetrach~oride 0.5 gl 107-06-2--------1,2-Di~~oroethane 0.5 
71·43·2---------senz~~e 0.9 ;.•l 79-01·6---------T=ichloroet:hene 4 
78·87-5---------1,2-Di~~oropropane 0.5 gl 75-27·4---------Eromodichloromethane 0.5 
108-10-1--------4-Me~~yl-2-Pentanone ' 5 u 

.:...... ;.. .. 

10061-01·5----- -cis-1, 3 ·Dichloro-propene · 0.5 u 
108·88-3--------Toluene 3 

. 
·' 

10061·02-6------t=-ans-1,3-DiChloropropene 0.5 u 
79-00-5---------1,1,2-Trichloroet:hane --- o.s u 
591-78-6--------2-Hexanone - 5 u 
127-18-4--------Teerachloroethene 0 5 
124-48-1--------Dibrcmochloromethane . 0.5 u 
108-90-7--------Chlorobenzene 0.9 
100·41-4--------Ethylbenzene 0.5 
1330·20-7-------Xylene (total) . - 2 
100-42-5--------Styrene ' ' ' 0.9 
75-25-2---------Brcmoform 

'·-. 
0.5 - " \". u ,.. ' ' 

' 
'\. ' 

/ 
/ 

FORM I VOA-1 3/90 



, 

lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: INOICAPE ~ 

Lab Code: INCHVT case No. : 96210 

Macrix: (soil/water) WATER 

Sample wc/vol : 5.0 (g/mL) ML 

Level: (low/medl I.DW 

% Moisture: not dec. 

GC Column:CAP ID: 0. 53 (Jmt) 

Soil Extracc Volume: ___ (uL) 

CAS NO. 

COncract: 96210 

SAS No.: SOO No.: 58427 

Lab Sample ID: 300734 

Lab File ID: L300734V.D 

Date Received: 05/14/96 

Data Axlal~ed: 05/18/96 

Dilucion Faccor: 1.0 

Soil Aliquot Volume: __ (uLJ 

CONCENTRATION UNITS : 
Cug/L or ug/Kg) UG/L Q 

_79_·_3_4_-_s-_-_-_-_-_--_-_-_1_. 1_._2_,_2_-_Te_t_ra_chl_o_r_oe_eh_a_"_• ________ 1/--J 

FORM I VOA-2 3/90 

•• 



.. - ----·-·------------------------ -----··-·----

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 962~0 

Lab Code: INChiiT case No.: 96210 SAS No.: StG No. : 58427 

Ma.t::-ix: (soil/water) ~1E.R Lab Sample ID: 300734~ 

Sample wt:/vol: 5.0 (g/m!.) M!.. Lab File ID: L300734I2V.D 

L.:vel: (lcw/med) 

t Moisture: ~ot dec. 

GC Coll..lim:CAP 

LOW 

ID: 0. 53 (nm) 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Extract Volume: (ul) --- Soil Aliquot Volume: !u!.l 

CONCENTRATION ONITS: 
CAS NO. COMPCL"ND (ug/L or ug/Kg) OG/L Q 

74-87-3---------Chlor=methane 
75-01-4---------VL~l c-..:.or:.:.e 
74-83-9---------3rcmcmet~e 
75-00-3---------Chlcr:et~~e 
67-64-1---------Acetcr.e 
75-35-4---------1,1-D~~~cr=e:~ne 
156-60-5--------:~~-~.2-Di~~oroethe.~e 
75-15-0---------ra~c~ Dist!l=.:.de --
75-09-2---------Me~~v~~~e c-..:.cride 
75-34-3---------1,1-Di~1loroethane 
156-59-2--------cis-1,2-Di~~:croethene 
78-93-3---------2-Eut~~cne 
67-66-3---------Chlorofo~ 
71-55-5---------1,1,1-:=i~~croe~~e 
56-23-5---------carbcn Tet=~~oride 
107-06-2--------1,2-Di~~orcethane 
71-43-2---------Ee.~~e 
79-01-6---------Tri~~..:.oroe~~~e 
78-87-5---------1,2-Di~iloroc::-ocane 
75-27-4---------3rcmodichlorOmechane 
108-10-1--------4-Me~~y~-2-P~tanone 
10061-01-5------cis-1,3-Dicr..:.croprope.~e 
108-88-3--------Tolu~e .-' 

10061-02-6------t=a.ns-~.3-Di~~oropropene 
79-00-5---------1,1,2-Trichlcroethane --
591-78-6--------2-He.~ne 
127-18-4--------Tetra~ilorce~~ene 
124-48-1·-------Dibrcmo~~~orcmethar.: 
108-90-7--------Chlorcber~ene 
100-41-4--------Ethylb~~zene 
1330-20-7-------Xylene (total) 
100-42-5--------Styrene .. 
75-25-2---------Ercmofo~ . 

FORM I VOA-1 

~ 

- \; 

\'-' .. ..... ..; ~ ', :\., . . ·.,\. 
'...,; ~.i '·. \J, 

,....,. ....... \ 
.:..1 :~·· ·. "· 

0.5 
0.5 
0.5 
0.5 

- ~ 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 - 5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

- 5 
0.5 - 1 
0.5 
0.5 

- 5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u -,_ 
' -.. 
' u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
. . '~ .... ~ . 



, 

---- -·-----------------------------------,--

lA-2 EPA SliMPL! NO. 
VOLATILE ORGAN:I:CS ANALYSIS DATA SHEET 

Lab Name: INCHCAPE ENVIROlllmNTAL 

Lab Code: INCHVT case No. : 96210 

Ma.erix: (soil/waeer) liATER 
-

Sample wt:/vol: 5.0 (g/mL) ML 

Level: (low/medl WW 

t Moisture: noe dec. ----

GC Column:CAP ID: 0. 53 (IIIII) 

Coneract: 96210 

SAS No.: SDG No.: 58427 

Lab Sample ID: 300734Rl 

Lab File ID: L300734I2V.D 

Daee Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Faceor: 1.0 

Soil Extrace Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS : 
OS NO. COMPOtlND (ug/L or ug/Kg) CG/L Q 

79·34·5·------··1,1,2,2-Tet..-achloroethane_, _____ o_._sl __ o_·, 

FORM I VOA-2 3/90 

,.._ 



!A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: 

-Lab Code: case No.: 96210 

Mat:rix: (soi.:!./wat:er) WATER 

-
Sample wc/vol: 

Leve:!.: (:!.ow/medl 

t Moist:are: not dec. 

GC Column:o.P 

5. 0 (g/mLl ML 

LOW 

ID: 0.53 (mml 

Cont:ract:: 96210 

SAS No.: StG No.: 58427 

Lab Sample ID: 300735 

Lab File ID: L30073SV.D 

Dace Received: 05/14/96 

Data Analyzed: 05/18/96 

Dilution Factor: 1.0 

Soil Ex-:rac: Volume: ___ (uL) Soil Aliquot Volume: (u!o) 

CONCENTRA'I'ION UNITS : 
CAS NO. CCMPCt"ND (uq/L or ug/Kg) UG/L Q 

74-87-3---------~or~~~~e 0.5 ul 
75-o:-4---------v::.~yl Cllori.de 0 .. 5 ul 
74-83-9---------Ercmcrr.et~~e 0.3 gl 75-00-3---------cr~oroet~e 0.5 
67-64-1---------Acecor.e 5 u 
75-35-4---------1,:-o::.~~oroet:~ene 0.5 u 
"'_,...6"'5 .... D.'-'"' . 0.5 u -~ o- u- -- ---- -- t::-a."'l.S-..:.., ~- :..c. .. .:..oroet!le.1'19 __ 
75-15-o---------carbor. Disu.l!ide 0.5 u 
75-09-2---------Met~y:~~e C>.lori.de 0.6 
75-34-3---------1, 1-Dic.."l..loroet=.a.ne 0.5 u 
~56-59-2--------cis-1,2-Di~~oroethene 0.5 u 
78-93-3---------2-Eut~~cne :: u 
67-66-3---------Cllorcfor.m 0.5 u .:-: 71-55-6---------1,1,1-~ic.."l..loroechane 0.5 .. . 
56-23-5---------ca~or. Tetrac."l..loride 0.5 u 
107-06-2--------1,2-Dic..~loroet~e 0.5 u 
71-43-2---------Eenzer.e 0.4 J 
79-01-6---------Trichloroecnene 2 .Y -""': .. -.. 
78-87-5---------1,2-Di.c.."l..loropropane 0.5 u 
75-27-4---------BrcmcCichloromet:bane 0.5 u 
108-10-1--------4-Met:~vl-2-?~~eanone 5 u 
1006:-01-5------cis-1,3-Dic.."l..loroprop~~e 0.5 u 
108-88-3--------Toluer.e 2 ~ ; - . -
10061-02-6------trans-1,3-Dicr~oroorocene I 0.5 u ·' 79-00-5---------1,1,2-Trichloroe~e- --- ~ 0.5 u 
591-78-6--------2-H~~one 5 u 
127-18-4--------Tetrac.."l..loroe~~ene 2 .;f .... ; _!_ # 

124-48-1--------Dibrcmochlorcmetbane 0.5 u 
108-90-7--------Chlorober~~~e - 0.5 ' 
100-41-4--------Ethylb~~zene ' 0.5 u 
1330-20-7-------Xylene (toeall " 0.7 ~ 

100-42-5--------Styrene \ 0.4 J 
75-25-2---------Ercmofor.m ,~ 0.5 u 

! ·: . . , ·c " 
I t G 

"' 
,,.J -. 

FORM I VOA-1 3/90 



, 

-- ------------------------------

lA-2 SPA SAMPLE m:>. 
VOLATILE ORGANICS ANALYSIS DA'rA SHEEr 

Lab Name: INCHC'APE ENVIRO~ 

Lab Code: INCHVT case No.: 96210 

Matrix: (soil/water) ~TER 

Sazii~le we/vel : 

Level: Clow/medl 

S. 0 Cg/mLl ML 

1DW 

t Moisture: not dec. ----

GC Collliml:CAP m: o. 53 Cl!ll\l 

Soil Extract Volume: (uL) 

CAS NO. CXlMPOl1ND 

Contract: 96210 

SAS No.: soo No.: 58427 

Lab Sample IO: 300735 

Lab File IO: L30073SV.D 

Date Received: 05/14/96 

Data Ana.l.y:ed: 05/18/96 

Dilut'on Factor: 1.0 

Soil Aliquot Volume: (U!.l 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) OG/L Q 

79-34-5---------1,1,2, 2-Tetrac.'lloroethane_/ _____ o_._=l:::-:, 

FORM I VOA-2 3/90 



1A EPA SAMPLE NO. 
VOLATIU: ORGANICS ANALYSIS DATA SHEET 

!NCHCAPE ENV!:RONMENTA!. Com:rac::: 96210 -Lab Name: 

Lab Code: !NCh"VT Case No.: 95210 SDG No.: 58427 SAS No.: 

• 

Matrix: (soil/water) WATER 

Sample we/val: 

Level: (low/medl 

t MOistu:e: not dec. 

GC Col un.:: : CAP 

Soil Exc=act Volume: 

5.0 (g/mLl ML 

LOW 

ID: 0.53 (trm) 

___ (uL) 

Lab Sample ID: 300735Rl 

Lab File ID: L300735!2V .!l 

Date Received: 05/14/96 

Data Analyzed: 05/21/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: !uLJ 

CONCENTRATION ONI'IS: 
C.S NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chlorome::~e 0.5 u 
75-01-4---------Vinvl c-.:.oride 0.5 u 
74-83-9---------sramcme::hane 0.5 u 
75-00-3---------Chloroe::~e 0.5 u 
67·64-1---------Acetone 5 u 
75·35-4---------1,1-Di~~-oroe::he=e 0.5 u 
156-60-5------- -t=an.s-1, 2-Dic.'lloroechene __ 0.5 U' 
75-15-0---------Ca:bon Disulfide 0.5 u/ 
75-09-2---------Me::hyl~e C!'..loricie 0.5 Uj 
75-34-3---------1,1-DiC:..loroe::hane 0.5 ul 
156-59-2--------cis-1,2-DiC:..loroethe.~e 0.5 g) 78-93-3---------2-Eutancne 5 
67-66-3---------Chlorofcr.n 0.5 u 
71-55-6---------1,1,1-T=ichloroe~~e 0.5 u 
56-23-5---------Ca:bon Tet=acllloride 0.5 u 
107-06-2--------1,2-Di~1loroetr~e 0.5 

gJ 71-43-2---------Eer~ene 0.5 
79-01-6---------Trichloroe~~e.~e 0.5 
78-87-5---------1 2-Di~~orcorocane 0.5 Uj ' - -75-27-4---------Ercmodic~crcmechane 0.5 

g/ 108-10-1--------4-~~thyl-2-Pe.~tanone 5 
1C061-01-5------cis-1,3·Di~1loropropene 0.5 
108-88-3--------Toluene 3 yf 
10061-02-6------trans-1,3-Di~1loropropene 0.5 u 
79-00-5---------1,1,2-Trichloroeehane --- 0.5 u 

. ·,r, ,,., 

591-78-6--------2-Hexanone 5 u 
127-18-4--------Tetra~~oroe~~ene 0.5 u 
124-48-1--------Dibromcchlorcmethane 0.5 u 
108-90-7--------Chlorobenzene 0.5 u 
100-41-4--------Ethylbe.~ene 0.5 u 
1330-20-7-------Xylene (total) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------Brcmofor.m 0.5 u 

FORM I VOA-1 3/90 
.-



' 

---------- -- -------------·----------------,-

lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DA'm. SHEET 

Contract: 96210 

Lab Code: INCHVT case No.: 96210 SAS No.: SOO No.: 58427 

Matrix: (soil/water) 'WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/medl ww 

t Moisture: not dec. 

GC Coltm:n:CAP ID: 0.53 (IIIII) 

Soil Extract Volume: (uL) 

CAS NO. C0M1?0UN0 

Lab sample ID: 300735Rl 

Lab File.ID: L300735I2V.D 

Date Received: 05/14/96 

Data Analyzed: 05/21/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATI<J:'l UNITS : 
(ug/L or ug/Kg) UG/L Q 

79-34-5---------1, 1,2,2-Tet::achloroethane_, _____ o_._5 __ 

FORM I VOA-2 . 3/90 

,,, -·~r·,-

• 



_________________________ , _____________ _ 

lA EPA SAMPLe: NO. 
VOLAT!LE CRGAN!CS ANALYSIS DATA SHEET 

Contract: 96210 

- Lab Code: INCHVT case No.: 96210 SAS No.: stG No.: 58427 

• 

Matrix: (soil/water) WAT!R Lab Sample ID: 300738 

Sample wt/vol: 5. 0 (g/rnL) ML 

toW 

Lab File ID: L300738V.D 

Level: (low/medl 

% Moisture: not dec. 

GC Columr..:C.~ m: o. 53 (mnl 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil ~=act Volume: (uL) Soil Aliquot Volume: (uL; 

CONCENTRATION ONr!'S : 
C.~ NO. C:::MPC!JND (ug/L or ug/Kgl u13/L Q 

74-87-3---------~oro.mecr~~e 
75-01-4------- --Vinyl ~1 or:.c"=e-------1 
74-83-9---------Br~~~~~~e ________ __ 
75-00-3---------~oroet~e ________ __ 
67-64-l---------Acec:ne 
75-35-4---------:,l-Di~~~,,=o=r=o=e=~~h=e=n=e~----
156-60-5--------t=ar~-1,2-Dic.~oroethene 
75-15-0-------- -<:a-rbon l:lisulfide --
75-09-2---------Me~~vl~~e ~~oride _______ 1 75-34-3---------:,1-Dic.~oroethane 
136-59-2--------cis-1,2-DiC:~oroet~h~e:::n~e----l 
78-93-3---------2-Eutancne ____________ 

1 
67-66-3---------~orofor.n 
71-55-6---------1,1,1-Tric~~T,:::o=r~o~e:::~~han::::::~e----1 
56-23-5---------~a-ton Tet=ac.~oride ______ _ 
107-06-2--------1,2-Dic.~oroethane. ________ __ 
71-43-2---------Benz~~e 
79-01-6---------:=ic.ilo~r~o~e:::~~h~e:~n~e--------1 
78-87-5---------1,2-Dic.~oroorooane~-----l 
75-27-4---------Brcmodichloremethane 
10S-10-1--------4-~2thvl-2-~entanone·--------l 
10061-01-5------cis-:,3-Dic.~~oropropene ____ 1 108-88-3--------Tolu~~e 
10061-02-6------trans-1~,~3--~D~~~Chl~~o~r~o~o~r~oo~en~e~-
79-00-5------- --1, 1, 2-Tric.'lloroe~~e- -
591-78-6--------2-Hexanone 
127-18-4--------Tetrachlorc:~e:::th~e:~n~e~-----l 
124-48-1------- -Dibrcmochloromethane. _______ 

1 108-90-7--------Chlorobe-~~~e 
100-41-4--------E~~ylba~zene ·--------------1 
1330-20-7-------Xylene (total) _____________ 

1 
100-42-5--------Styrene.~~----------------l 
75-25-2---------Srcmoform~----------------

FORM I VOA-1 

0.5 
0.5, 
0 .. 5 

=I 
0.51 a _, 
;"\ = ··-o .. s 
0.5 
0.5 

5 
0.~, 
0.:: 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

5 
0.5 
0.5 
0.5 
0.5 

5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
o_5 

t1 
t1 
u 
t1 
t1 
iJ 
iJ 
iJ 
t1 
t1 
u 
t1 
u 
t1 
u 
t1 
t1 
u 
t1 
t1 
t1 
t1 
t1 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



' 

• 

---· - ···-----------------------------,-

lA-2 BPA SAMPL2 NO. 
VOLATILE ORGANICS ANALYSIS DATA SBEE'1' 

Lab Code : INC!iV'I' case No.: 96210 

Ma.t:ri.x: (soil/wat:erl iiM'ER 

Sample wt/vol: 5. 0 (g/mLl ML 

Level: (low/medl LOW 

t Mcist:ure: not: dec. __ _ 

GC C011.llllll: CAP m: o . sJ (llllll 

Soil E:lct:.."'a.ct Volume: (uLl 

CliS NO. COMPOUND 

Contract: 96210 

SAS No.: SI:G No.: 58427 

Lab Sample ID: 300738 

Lab File ID: . L300738V.D 

Date Received: 05/14/96 

Data Allalyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (u!.: 

· CONCENTRATION CNri'S: 
(ug/L or ug/Kgl CG/L Q 

79-34-5---------1,1,2,2-Tetrachloroet:hane ___ 0.5 

FORM I VOA-2 3/90 



--- -----------------------------------

., 
lA EPA SAMPLE NO. 

VOLATILE ORGIUUCS ANALYSIS DATA SHEET 

Lab Name: Cont:ract:: 96210 
' 

Lab Code: INCHVT case No. : 96210 SAS No.: SI:G No.: 58394 

Matrix: (soi:/wat:erl WA.::.>< Lab Sample ~: 300594 

Sample we/vel: 5.0 (g/mL) MI.. Lab File m: L300584DV.D 

Level: (lcw/medl 

t Moisture: cot: dec. 

GC Column:CA:<l 

LOW 

m: o.s3 <=l 

Dat:e Received: 05/09/96 

Dat:a Analyzed: 05/14/96 

Dilution Factor: 16.7 

Soil Extract: Volume: ___ (uL) Soil Aliquot: Volume: (U!.) 

CONCENTRATION UNITS : 
CAS NO. CCMPCti"ND (ug/L or ug/Kg) UG/L Q 

74·87-3-·-------Chlor=me~1ane a u 
75-01-4---------v;~yl Chloride -1:!. 
74-83-9---------Br:mcmechane a u 
75-00-3---------~~oroechane 9 u 
67-64-1---------Acet:=ne ·84 u 
75-35-4---------:..,:..-Di~~oroet~ene 8 u 
156-60-5------ · -c=ar.s-1, 2-Di~'lloroet:hene __ 8 u 
75-15-0---------ca~cn Disulfide 8 u 
75-09-2---------~~~~yl~~e Chloride a u 
75-34-3---------:,:-Di~~~oroet:har.e -27 
156-59-2--------cis-:,2-Di~'lloroethene -150 
78-93-3---------2·3utanone -84 u 
67-66-3---------~~orofor.m a u 
71-55-6---------:,:..,:..-Tri~~oroet:hane -11.0 
56-23-5---------ca_~cn Tetra~'lloride a u 
107-06-2--------1,2-Dichloroethane a u 
71-43-2---------Benz~~e a u 
79-01-6---------T=i~~oroeth~~e -280 
7a-a7-5---------1,2-Dichloroprooane a u 
75-27-4---------Er~ichloromethane a u 
108-10-1--------4-Methyl-2-P~~tanone -84 u 
10061-01-5------cis-1,3-Di~'lloroprop~~e 8 u 
10a-a8-3--------Tclu~~e a u 
10061-02-6------t=ans-1,3-D~Chloroprop~~e ___ a u 
79-00-5---------1,1,2-Trichloroethane a u 
591-7a-6--------2-Hexanone - a4 u 
127-18·4--------Tetrachloroe~~ene -110 
124-48-1--------Dibrcmo~~oromethane 8 u 
10a-90-7--------~~orobenzene a u 
100-41·4--------E~~lbenzene a u 
1330-20-7-------Xylene ( t:ot:alJ 8 u 
100-42-5--------Styr~~e a u 
75-25-2---------Eromofor.m 8 ul 

roRM I VOA-1 3/90 



• 

------------------------------------,--

lA-2 EPA SAMPLE l«>. 
VOLATILE ORGANICS ANALYSIS DATA SHiEL 

contnc:t:: 96210 

LaO Cede: INCHVT case No.: 96210 SAS No.: soo No.: 58394 

Matrix: (soil/water) W11.'l'ER. 

Sample wt/vol: 5. 0 (g/mL) ML 

Level: (low /mecl.l LOW 

t Moisture: not dec. __ _ 

GC Collli!ID.:CAEI . ID: 0. 53 (lllll) 

Soil Extract Volum!!: (uL) 

CAS m. · CXMPOtJND 

LaO Sample ID: 300584 

LaO Pile ID: L300584DV.D 

Date Received: 05/09/96 

Data Analyzed: 05/14/96 

Dilution Pac:t:or: l6. 7 

Soil Aliquot Voll.llll!: ( uL) 

CONCENTRATION 1lNITS : 
(ug/L or ug/ltg) tlG/L Q 

79·34·5·········1,1,2,2-Tetrachloroethane __ , 

-----·--
a 

FORM I VOA-2 3/90 

~ t .. _· . J 



1A EPA SAMPLE: NO. 
VOLATILE ORGA.'ITCS ANALYSIS DATA SHEET 

Cont=act: 96210 Lab Name: 

- Lab Code: Case No.: 95210 SAS No.: SDG No.: 58394 

Matrix: (soil/water) WATER Lab Sample ID: 300584Rl 

Sample wt/vol: 5.0 (g/mLl ML 

LCW 

Lab File m: L300584D3V.D 

Lev·el: (low/medl 

t Moisture: not dec. 

GC ColUI"n:CAP . m: 0.53 (aml 

Date Received: 05/09/96 

Data Analyzed: 05/23/96 

Dilution Factor: 12.5 

Soil Extract Volume: ___ (uL) Soil Aliquot Velum!: (uLl 

CONCEN'I'RATION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kgl OG/L Q 

74·97-3---------Chlororne:r~~e 
75-01-4---------Vi=vl c-.: oride 
74-83-9---------sr=ncmet=ane 
75-00-3---------Chl~roe:~~e 
67-64-l---------Ace:one 
75-35-4---------1,1-Ci~~·oroethe~~ 
156-60-5--------t~~s-1,2-Di~~oroe:~ene----

::::.sulfide 75-15-0---------ca==on 
75-09-2---------Me~~yl~e Chloride 
75-34-3---------1,:-Dicr.:oroethane 
156-59-2--------cis-1,2-Di~~oroet~~e 
78-93-3---------2-E~tancne 
67-66-3---------Ch:~rofo~ 
71-55-6---------l,l,l-T=i~Sloroe~~e 
56-23-5---------ca=~on Tet:ra~~ori.de 
107-06-2--------1,2-Dicr.:oroet:hane 
71-43-2---------s~;ene '--

79-01-6---------T=:.~~oroe~~~e 
78·87-5---------1,2·Di~~oropropane 
75-27-4---------Ercmodichloromethane 
108-10-1--------4-Met:hyl-2-Pentanone 
10061-01-5------cis-1,3-Dichloropropene 
108-88-3--------Toluene 
10061-02-6------tr~~-1.3-D~Chloro;ropene 
79-00-5---------1,1,2-Trichloroe~~e ---
591-78-6--------2-Hexanone 
127-18-4--------Te:rachloroet:hene 
124-48-1--------D~romochloromethane 
108-90-7--------Chlorober;ene 
100-41-4--------Ethylbenza~ 
1330-20-7-------Xylene (total) 
100-42-5--------St:yrene 
75-25-2---------Bromoform ,. 

- . 

FORM I VOA-1 

-
' . ··' 

~ 

\.. 

'·- . 
:~ 

. \ 

\•~'; \\' 

~\. 1\1\ 
• \1 \' \. 

\ ' ..... 
\~ 
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62 
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6 
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6 
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5 
6 
6 
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6 
6 

62 
6 
6 
6 
6 

62 
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6 
6 
6 
6 
6 
6 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
{] 

u 
u 

u 
u 
u 
u 
u 
u 

3/90 



' 

-- ---- ---- ----------------------------------r-

lA-2 EPA SAMPiaB NO. 
VOLATILE: ORGANICS ANALYSIS DA'm. SHEE"l' 

Lab Name: INCHCAPE ENVIRONMENTAL Contract: 96210 

Lab Code: INCHVT Case No.: 96210 SAS No.: SOO No.: 58394 

Matrix: (soil/water) WA'l'ER 
. 

Sample wt/vol: 5. 0 (g/mLl ML 

Level: (low/medl LOW 

t Moisture: not dec. __ _ 

GC Coltmn:CAP ID: 0.53 (l!m) 

Soil Extract Volume: ___ (uL) 

CAS NO. 

Lab Sample ID: 300584Rl 

Lab File ID: LJ00584D3V.D 

Date Received: 05/09/96 

Data Analyzed: 05/23/96 

Dilution Factor: l2. 5 

Soil Aliquot Volume: __ luLl 

CONCENTRATION TJNri'S : . 
(ug/L or ug/Kg) UG/L Q 

79-34-5------ • --1, l, 2, 2·Tet=a.chloroethane f. / 6 U 

--· 
., ' 

.~ :-- i ~1 .. ;:......, . ' ' .... - .. 

1 • 

FORM I VOA-2 3/90 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: INC!HCAPE ENVIRONMENTAL 

Lab Code: INCHilT Case No. : 96210 

J)ll.atrix: (soil/water) WATER 

-
Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/medl LOW 

t Moisture: not dec. ___ _ 

GC Column: CAP ID: 0.53 (mm) 

Soil ~=ac~ Volume: (uL) 

Cont::ac~: 

SAS No.: 

96210 

SDG No.: 58394 

Lab Sample ID: 300585 

Lab File ID: L300585DV.D 

Date Received: 05/09/96 

Data Analyzed: 05/14/96 

Dilution Factor: 14.7 

Soil Aliquot Volume: (~) 

CONG:NTRATION ONITS : 
C~ NO. COMPOu~ t~g/L or ug/Kg) UG/L Q 

74-87-3-------- -Chlorc:r.echane 7 u 
75-01-4---------Vi~vl C'.loride 1-·-74-83-9---------arcmcmechane 7 u 
75-00-3---------Chlorcet::.hane 7 u 
67-64-1---------Acetone 74 u 
75-35-4---------l,~-Di~~2aroec~er.e 7 u 
156-60·5------- -trans-1, 2-Dic.~oroec:::.e::.e __ 7 u 
75-15-0---------ca=.oon Disulfide 7 u 
75-09-2---------Me~~vlene Chloride 7 u 
75-34-3---------1,1-DiC:.loroet::.~~e 28 
156-59-2--------cis-1,2-Dic.~oroethene 140 
78-93·3···-·····2-Buta."one 74 u 
67-66-3---------Chlorofor.m 7 u 
71·55-6--------·1,1,1-:=ic~~oroer~"e 130 
56-23·5---------carbon Tec=ac.;.......loride 7 'C" 
107-06~2-·······1,2-DiC:.loroet::.hane 7 u 
71-43-2---------Benzene 7 u 
79-01·6-···--···Trichloroethe.~e 320 
78-87-5---------1,2-Dic.~oropropane 7 u 
75-27-4---------Brcmodichlorcmethane 7 u 
108-10-1--------4-Methyl-2-Pe.~ta.~ne 74 u 
10061-01-5------cis-1,3-Dich~oroprope.~e 7 u 
108-88-3--------Tolue.~e 17 
10061-02-6------trans-1,3·D~c.~oroprcoene 7 u 
79-00·5---------1,1,2-Trichlorcethane· --- 7 u 
591·78-6--------2-Hexanone 74 u 
127-18-4--------Tetrachloroethe.~e 110 
124-48·1--------Dibromochlorcmethane 7 u 
108-90-7--------Chlorobenzene 7 u 
100-41~4--------Ethylbe.~ze.~ 7 u 
1330-20-7-------Xylene (total) 7 u 
100-42-5--------Styre.~e 7 u 
75-25-2---------Bromofor.m 7 u 

FORM I VOA-1 3/90 



-------- --------------------------------------.--

lA-2 Eii'A SAMPLE NO. 
VOLATILE ORGANICS ANlU.YSIS DATA SHEEt 

contract: 96210 
' 

Lab Code: mCHVT case No.: 96210 SAS No.: SDG No.: 58394 

Matrix: (soil/water) WATER 

Sample wt/vol : 5. 0 (g/mLl ML 

Level: (lcw/medl ww 

t Moisture: not dec. ----

GC Coluzm:CAP ID: 0. 53 (!1111) _ 

Soil Extract Volume: (uL) 

CAS NO. COMPOUND 

Lab Sample ID: 300585 

Lab File ID: L30058SDV.D 

Date Received: 05/09/96 

Data Analyzed: 05/14/96 

Dilution Factor: 14.7 

Soil Aliquot Voll.llll!: (uL) 

CONCENTRATION tJN.tTS : 
(ug/L or ug/Kg) UG/L Q 

79-34-5-- ·---- --1, 1, 2,2-Tetracl'lloroethane_/ _____ 7/ __ u_, 

FORM I VOA-2 3/90 

... ~l:: r.'J't~ 

• 



·---·---·-----------------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS AWU.YSIS OA'I2i. SHEE'l' 

!NCHCAPE: ENVIRONMENTAL Conc::act:: 96'.210 Lab Name: 

• Lab ~ode: case No. : 96210 s;.s No.: SOO No.: 58394 

• 
\ __ _ 

t<~.at:ri.x: ( soil/wa.t:er) WATER Lab Sample ID: 300586 

Sample we/val: 5.0 (g/mLl ML 

ww 
Lab File ID: L300586I.2V .D 

Level: (low/medl 
-

t Moisture: not: dec. 

GC Col\lll':'l:CAP ID: o. 53 (mml 

Date Received: 05/09/96 

Data Analyzed: 05/15/96' 

Dilution Factor: 1.0 

Soil Excract: Vol~~s: (uL) Soil Aliquot: Vol1lll'e: (uLl 

C:JNCENTRATION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/L Q 

74-67-3---------Chloromet:.hane 0.5 u 
75-01-4---------v;~yl Chloride 0.5 u 
74-83-9---------Brananet:.ha-~ 0.3 u 
75-00-3---------ct~oroet:.hane o.s u 
67-54-1---------Acetone -- u 
75-35-4---------1,1-Di~~oroet:.h~e 0.5 u 
156-50-5--------t:.~-1,2-Di~~oroethene ____ 0.5 u 
75-15-0---------Ca:bon Disulfide 0.5 u 
75-09-.2---------Me~~yla~e Chloride 0.5 u 
75-34-3---------1,1-Di~~croethane o.s u 
156-59-.2--------cis-1,2-Di~~oroecher~ 0.5 u 
78-93-3---------2-Bucanone -5 u 
67-66-3---------Chlorofor.n -5 
71-55-6---------1,1,1-Tri~~oroe~~e 0.5 u 
56-23-5---------Carbcn Tet::ac."l.J.oride 0.5 u 
107-06-2--------1,2-Dichloroet:.hane 0.5 u 
71-43-2---------Benza~e 0.5 u 
79-01-6---------Trichloroe~~ene 0.5 u 
78-67-5---------1,2-Dichloropropane 0.5 u 
75-27-4---------Brcmodichloromet:.~~~e 0.5 u 
lOS-10-1--------4-Methyl-2-Pentancne - 5 u 
10061-01-5------cis-1,3-Dichloropropa~e 0.5 u 
108-88-3--------Tolu~e 0.5 u 
10061-02-6------t:.::ans-1 3-DiChloroorcoene 0.5 u 

' - -79-00-5---------1,1,2-Tric...~oroe~~e --- 0.5 u 
591-78-6--------2-Hexanone -5 u 
127-18-4--------Tet:.rachloroethene 0.5 u 
124-48·1--------Dibranochloromet:.nane 0.5 u 
108-90-7--------Chlorobenzene 0.5 u 
100-41-4--------Ethylbe.~zene 0.5 u 
1330-20-7-------Xylene (tot:ai) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------Bramoform 0.5 u 

FORM I VOA-1 3/90 



• 

lA-2 EPA SAMPLE NO. 
VOLArn..E ORGANICS ANIU.YSIS DATA SHBi'l' 

Lab Name: INCHCAPE ~ 

Lab Cede: INCHVT Case No.: 96210 

Matrix: (soil/water) WATER 

Sample wt/vol : s.o (g/mL) ML 

Level: (low/medl LOW 
. 

t Moisture: not: dec. 

GC Column:CAP m: 0.53 (nml 

Soil Extract Vallllll!: (uLl 

CAS NO • a:K'Ot1Nil 

Contract: 96210 
' 

SAS No.: SI:G No.: 58394 

Lab Sample ID: 300586 

Lab File ID: L300586I2V.D 

Date Received: 05/09/96 

Data Al:!a.l.yzeci: 05/15/96 

Dilution Factor: 1. o 

Soil Aliquot Vol'LlDll!: Cu.!.l 

CONCENTRATION tlNITS : 
(ug/L or ug/Kg) OG/L Q 

79-34-5---------1,1,2, 2-Tetrachloroet:bane_j ____ o_._s/ u/ 

FORM I VOA-2 3/90 



lA EPA SAMPLE NC. 
VOLATILE ORGANICS ANALYS:S DA':'A SHEE'l' 

MHS-AN 
Lab Name: INCHCAPE SNV:R.ONMEN!'AL Contrac:::: 96210 

., Lab Code: !Nt:iVT case No.: 962:!.0 SAS No.: stG No. : 58427 

a • 

Mat:=i.x: ( soil/wa.t:erl WATER 

Sample wt:/vol: 

Level: (low/medl 

t Moist:u=e: not: dec. 

GC Column:CAP 

5.0 (g/mLl ML 

LOW 

I!:l: 0. 53 (mrn) 

Lab Sample IO: 300740 

Lab File m: L300740V.D 

Date Received: 05/14/96 

Dat:a Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Ext:ract Volume: ___ (uL) Sci:. Aliquot: Volume: (:::,.) 

CONC::NTRA..."''ON UNITS : 
CAS NO. COMPCL"ND (ug/L or ug/Kg) OG/L Q 

74-87-3---------~==cme~~~e 
75-01-4---------Vinvl Chloride 
74-83-9-------··3:-crr~c:~~e 
75-00-3----·----CJ.loroet:~~ 
67-64-1---------Acet:one 
75-35-4---------:!.,:!.·~iO:~crcet:~ene 
l50-60-5--------t=ar.s-1~~-Di~~oroec~e~e 
75-15-0---------car~on Disulfide ----
75-09-2--------·Me~~yla~e C>..lcride 
75-34-3---------1,1-~icr...loroet:~e 
156-59-2--------cis-:!.,2-Di~~oroethene 
75-93-3---------2-3u~a~one 
67-66-3---------Chlorofor.n 
71-55-6---------1,1,1-Tric:~orce~~e 
56-23-5---------carbon Tec=ac...~oride 
107-06-2--------1,2-Di~~oroet=ane 
71-43-2---------3enzene 
79-01-6---------Tric~oroe~ene 
78-87-5---------1,2-Di~~orccrocane 
75--27-4-------- -3rcmod.ic~oremechane 
108-10-1--------4-~~~~vl-2-?a~t:anone 
10061-01-5------cis-1,3-oi~~orocrocene 
108-88-3--------Tolua~e 
10061-02-6------t::ar~-1,3-Di~~orccrccene 
79-00-5---------1,1,2-Tric~orce~~e- ---
591-78-6--------2-Hexanone 
127-18-4--------Tet=achlorce~~a~e 
124-48-1--------Dibramo~~orcmethane 
108-90-7--------Chlorober~ene 
100-41-4--------Ethvlbenzene 
1330-20-7-------xylene (tot:alJ 
100-42-S--------Styra~e 
75-25-2---------Ercmofor.m 

FORM I VOA-1 

0.5 
0.5 
0.5 
0.5 
-5 
0.5, 
0.5 
0.5 
0.5 
0.5 
0.5 
-5 
0.5 

-0.7 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 - 5 
0.5 

c.':l .D---:3 
0.5 
0.5 
-5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
U1 
u 
u 
u 

.!.<: 
u 
u 
u 
u 
u 
u 
u 
u 
.J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

. -··-

3/90 

,,1 ... -~·.,...-. 



' 

lA-2 EPA S»G1L! NO. 
VOLA1'ILE ORGANICS ANALYSIS DATA SHEE'l' 

Lab Name: INCiCAPE ~ 

• Lab Code: INas"VT case No.: 96210 

Matrix: (soil/w.ter) WATER 

Sample wt/vol: 5.0 (g/mLl ML 

Level: (low/med) LOW 

\' Moisture: noe dec. 

GC ColUDII:l:CAP m: 0.53 (nm) 

Soil Ext.-ace Volume: (uL) 

CAS NO. aJMPOUNO 

Contract: 96210 

SAS No.: SDG No.: 58427 

Lab Sample m: 300740 

Lab File m: L300740V.D 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uLl 

CONCENTRATION CNITS : 
(ug/L or ug/Xg) UG/L Q 

79·34-5··-------l,l,2,2-Tet..-achloroethane_, _____ o_._s, __ u_, 

FORM I VOA-2 3/90 



1A EPA SAMPLE NO. 
VOLATIL2 ORG;.NICS ANJU.YSIS DATA SHEE."l' 

Lab Name: 

-Lab Code: INCHVT 
. 

case No.: 962::.0 

~.atr:.X: (soil/wacer) W1t.TER 

Sample wt:/vol: 

Level: (low/med) 

% ~~ist~e: not dec. 

GC: Coluzm:CAP 

5. 0 (g/mL) MI. 

!.OW 

!!>: 0. 53 (mm) 

MWS-ANB 
Concract: 96210 

SAS No.: 
. 

SilG No.: 58427 

Lab Sample ID: 300741 

Lab File ID: L30074lV.D 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Factor: .l.O 

Soil E:xt:ract Volume: ___ (uL) Soil Aliquot Volume: (u!.i 

CONCENTRAX:ON UNITS: 
CAS NO. CCMPOt"ND (ug/L or ug/Kg) L~/L Q 

74-87-3---------~~cr~~~e 
75-01-4---------v~~yl Cllor:.c.e 
74-83-9---------3r=mcrr~thane 
75-00-3-------- -~~oroetha..~e 
67-64-1---------Acetc~e 
75-35-4---------:,::.-Di~~orcechene 
156-60-5--------trar~-1,2-Di~~croechene 
75-15-0-------- -Cr"bcn DisU:f:.de --
75-09-2---------~~~~yla~e ~~criC.e 
75-34-3---------::.,:-Di~~croethane 
156-59-2--------cis-:,2-Di~~orcethene 
78-93-3---------2-3ucanone 
67-66-3---------~~orcfor.n 
71-55-6---------l,l,l-Trich:orce~1ane 
56-23-5---------ca_~or. Tet::a~~cride 
107-06-2--------1,2-Di~~croethane-
71-43-2---------3enzene 
79-01-6---------Tri~~oroe~~ene 
78-87-5----~----::.,2-Di~~oropropane 
75-27-4---------Eromodichlcromethane 
108-10-1--------4-Met~vl-2-?entar~ne 
10061-0l-5------cis-1,3-Di~~orcpropene 
108-88-3--------Toluene 
10061-02-6------trans-1,3-Di~~~oroprocene 
79-00-5-----"---1,l,2-Tri~~croe~1ane- --
591-78-6--------2-Eexanone 
127-18-4--------Tetrachloroe~~e 
l24-48-l--------Oibrcmochlorcmethane 
108-90-7--------Clloroba~a~e 
100-41-4--------E~~ylbenzene 
1330-20-7-------Xylene (total) 
100-42-5--------Styrene 
75-25-2---------Brcmofor.m 

FORM I VOA-1 

0.5 
0.5 
0.5 
0.5 

- 5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 - 5 
0.5 

-0.8 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

- 5 
0.5 
0.5 
0.5 
0.5 

- 5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

u 
u 
u 
u 
u 
'(] 

u 
u 
u 
'(] 

u 
'(] 

u 
f c ... ,·:,_..:·: ... . ,- .. 
u 
u 
u 
u 
u 
u 
u 
u 
'(] 

u 
u 
u 
u 
u 
u 
u 
'(] 

u 
'(] 

3/90 

oono?n 



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS AWU.YSIS DA'!A SHEET 

. 
Lab Name: INC:BC:APE ~ Contrace: 96210 

' 
Lab Code: DICiV'l' case No.: 96210 SAS No.: SOO No.: 58427 

Matrix: (soil/water) WM'ER 

Sample wt/vol: 5.0 (g/mLl MI.. 

Level: (low/medl LOW 
' 

t Moisture: !lOt dec. 
. 

GC Colimn:CAP m: 0.53 (11111) 

Soil Extract Volume: (uL) 

Lab Sample m: 300741 

Lab File ID: L300741V.D 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uLl 

CONCENTRATION tlNITS : 
(ug/L or ug/Xg'l tlG/L Q 

79-34-5---------1, 1, 2, 2 -Tet:=achloroet:l:lane_, ____ o_._5l __ u_, 

FORM I VOA-2 3/90 

,,_,. __ .__..... 

• 



---------------------------------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANIU.YSIS DATA SHEET 

MWSAN96 
Lab Name: INCHCAPE ENVIRONMENTAL Contract:: 96210 

Lab Coee: INCHVT Case No.: 96210 SAS No.: stG No. : 58394 

Matrix: (soil/water) WATE.'l. Lab Sample ID: 300613 
-

Sample wt:/vol: 5.0 (g/mL) ML 

I.DW 

La.b File ID: L300613V.D 

Level: (low/medl 

t.Moist:ure: not: dec. 

GC Colt=".:CAP 

Dat:e Received: 05/10/96 

Dat:a Analyzed: 05/16/96 

Dilut:ion Fact:or:. 1.0 

Soil Extract: Volume: 

ID: 0.53 (mm) 

___ (uL) Soil Aliquot: Volume: (uL) 

CONCENTRATION ONI'!'S : 
CAS NO. COMPCTJND (ug/L or ug/Kg) UG/L Q 

74-97-3---------Chlor~st:~e 0.5 ul 
75-01-4····-----Vinyl C!'.lor:.de 0.5 U! 
74-83·9---------Er~~chane 0.5 Ui 
75-00-3---------Chlc~oechane 0.5 Ul 
67-64-1-···-----Acet:one 5 ,.I 

Ul 

75·35-4····-····1,1-Di~~oroet:.hene 0.51 u 
156-60-5--·-----trar~-1,2-Di~~oroet:~ene ____ 0.5 u 
75·15-0-···--·--carbor. Disul.!ide 0.5 u 
75-09-2·······--Me~~vl~~e C!'.loride 0.5 u 
75-34-3·········1,1-Dic~oroet::~e 0.5 u 
156·59-2···-----cis-1,2-Di~~oroethe.~e 0.5 u 
78-93·3--··-----2-Eutanone 5 u 
67-66-3---------Chlorofor.m 0.5 u 
71-55-6---······1,1,1-Trichloroe~~e 0.5 u 
56·23-5·······--carbon Tet:rachloride 0.5 u 
107-06-2-··--···1,2-Di~~oroet:hane· 0.5 u 
71-43·2······--·Eer~e.~e 0.5 u 
79·01-6-········Trichloroet:.nene 0.5 Ul 
78-87-5----·---·1,2-Di~~oropropane 0.5 ' 

&I 75-27-4--·······Ercmodichlo~crnet:hane 0.5 
108·10-1········4-Met:hyl-2-?entanone 5 ui 
10061·01·5·-----cis-1,3-Di~~oropropene 0.5 u: 
108·88·3·-······Tolue.~e 0.5 Uj 
10061-02-6· -.--- -trans-1, 3-DJ..~"lloropropene 0.5 U, 
79·00-5--··-····1,1,2-Trichloroet:hane --- 0.5 u 
591·78-6-·······2-F~.one 5 u 
127·18-4-·······Tetrachloroet:hene 0.5 u 
124·48-1·-······Dibramochloromethane 0.5 Ui 
108·90-7-·······Chlorobenze.~e 0.5 u 
100·41-4-·······Et:hylbe.~ze.~ 0.5 u 
1330-20-7-------Xylene (total) 0.5 u 
100-42-5--·-----St:yre.~e 0.5 u 
75-25-2---·-----Brcmofor.m 0.5 u 

FCRM I VOA-l 3/90 



, 

lA-2 
VOLATILE ORGANICS ANJU.YSIS DATA SHSET 

BPA SliMPLE NO. 

Cont.ract: 96210 
• 

Lab Code: INCHVT case No.: 96210 SAS No.: SOG No.: 58394 

Matrix: (soil/water) WATER 

Sample wt./vol : 5. 0 (g/mLl ML 

Level: (lcw/medl LOW 

t Moisture: not dec. __ _ 

GC Column:CAP ID: 0.53 (mml 

Soil Extract Volume: (uL) 

Lab Sample ID: 300613 

Lab File ID: L3006l3V .D 

Date Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Aliquot Voltme: (U.:.l 

CONCENTRATION UNITS : 
(ug/L or ug/Xg) UG/L Q 

79-34-5---------1,1,2, 2-Tet.rachloroet.hane_, _____ o ._sl __ u 

FORM I VOA-2 3/90 

• •J I_ ' .- ~ 



·---··················-----··--·------------------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DA':'A SHEET 

K<ISAN96B 
Lab Name: INC:~CAPE ENVIRONMEN'!AL Contra:::t: 96210 

Lab Code: INC:-t"VT Case No.: 96210 SAS No.: sro No.: 58394 

Matrix: (soil/water) WATER Lab Sample ID: 300614 
. 

Sample wt./vol: 5.0 (g/mL) M!.. Lab File ID: L300614V.D 

Level: (low/medl LOW Date Received: 05/10/96 

t Moisture: n~t dec. Data Analyzed: 05/16/96 

GC Column:~ Dilution Factor: 1.0 

Soil Extract Volume: 

m: 0.53 (rnml 

___ (uL) Soil Aliquot Voltune: !C:J 

CONCENTRATION UNITS : 
CAS NO. CCM!?OUND (ug/L or ug/Kg) UG/L Q 

74·87·3········-~~or=me~~e 0.5 {] 

75·01-4---------v.:.~yl Chloride 0.5 cr 
74-83·9-········Br=rncmet:~~ 0.5 {] 

75-00·3·--------~2crcetr~e 0.5 cr 
67-64·1··-------Acetone :: u 
75-35-4---------1,1-Di~,_orce::hene 0.5 cr 
156-60-5-------- t::-ar.s -1, 2 -Di~"lloroe::hene __ 0.5 cr 
75-15-0---------carbon Disulfide 0.5 cr 
75-09-2---------Me~~ylene C!'.J.oride 0.5 u 
75-34-3---------1,1-Di~"lloroe::hane 0.5 {] 

156-59-2--------cis-1,2-Di~~oroet~ene 0.5 cr 
78·93·3---------2-3utanone 5 {] 

67-66-3---------Chlorofor.n 0.5 cr 
71-55-6---------1,1,1-~ic~c=oet:~e 0.5 cr 
56-23-5---------ca::-bon Tet::a~"lloride 0.5 U' 
107-06-2--------1,2-Dichloroethane 0.5 cri 
71-43·2·--------Benzene 0.5 cr: 
79-01·6---------Trichloroeth~~e 0.5 Ui 
78-87-5---------1,2-Dichloropropane 0.5 ui 
75-27-4---------Br=rnodicr2or=rnethane 0.5 Ui 
108-10·1--------4·Me~~yl-2·P~~tanone 5 ui 
10061· 01-5----- -cis-1, 3 -Dic.~oroprop~~e 0.5 Uj 
108-88-3--------Tolu~~e 0.5 u; 
10061-02-6------t::-ans-1 3-Dic.Sloroo::-co~~e 0.5 Ul 

I .. .., - I 

79-00-5---------1,1,2-Trichloroe~e 0.5 U' 
591-78-6------··2-Hexanone 5 ul 
127-18-4--------Tetrachloroe~~ene 0.5 ul 
124-48-1------·-Dibrornochlorcmethane 0.5 ul 
108-90-7--------Chlorobenzene 0.5 Ul 
100-41-4------··Ethylbenzene 0.5 ul 
1330-20-7-------Xylene (total) 0.5 ul 
100·42-5--------Styr~~e 0.5 u 
75-25-2---------Brcmofor.m 0.5 u 

FORM ! VOA-1 3/90 



• 

.. ·-- --·---···· ·----

lA-2 
vOLATILE QRGIOO:CS ANALYSIS DA'm SHEET 

EPA SAMPLE NO. 

. 
Lab Name: INCHCAPE ENVIR.OliENTAL Contract: 96210 

Lab Code: INCHVT case No.: 96210 SAS No.: SDG No.: 58394 

Matrix: (soil/water) WATER 

Sample wt/vol : 5.0 (g/mLl ML 

Level: (low/medl ww 
t Moisture: not. dec. __ _ 

GC Coluxm:CAP ID: 0.53 (nml 

Soil Extract Volume: (uL) 

CAS NO. COMPOUND 

Lab Sample ID: 300614 

Lab File ID: L3006l4V.D 

Date Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 1. 0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS : 
(ug/L or ug/Kgl UG/L Q 

79-34-5---------1,1,2, 2-Tet:rachloroethane_, _____ o_._sl __ u 

FORM I VOA-2 3/90 

UUt jt;.:_,~~ 



• 

lA EPA SAMPLE NO. 
VOLAT!T...E ORG;o.'l'ICS ANALYSIS DATA SHEET 

Lab Name: INCHCAPE ENVIR.O~ Conr.racr.: 96210 

Lab Code: INCHVT case ~a.: 962:0 SAS No.: SIX; No.: 58394 

Mat:.rix: (soil/wat:.er) WA'l'E .. :< Lab Sample ID: 300591 
. 

Sample wt:./vol: 5. 0 (g/mLl ML 

LOW 

Lab File ID: L30059lDV.D 

Level: (low/medl 

% Mbist:.ure: nor. dec. 

GC Col Uir.". : CAP ID: 0.53 (lml) 

Dace Received: 05/09/96 

Dat:.a Analyzed: 05/15/96 

Dilution Factor: 20.0 

Soil Extract Volume: ___ (uL) Soil Aliquot VolUII'.e: (uLl 

CONCENTRATION UNITS: 
CAS NO. CCMPOUND (ug/L or ug/Kg) UG/L Q 

I 
74-87-3---------~~orame~~e 10 ul 
75·01-4---------Vi~vl C"..loride 10 U! 
74·83-9---------Br6T~r.~~e ,~ gj -· 75-00-3-------- -C'~:::roet:l"la..~e 

.. 
.:..v 

67-64-1--·------Acecone - 100 ul 
75-35-4---------1,1-Di~~..loroet:hene :a gj 156-60-5--------t:.~~-1,2-Di~~oroet:hene ____ lO 
75-15-0---------ca==an Disci fide 10 Ui 
75-09·2---------Me~~vla~e Chlor:..!e 10 gl 75-34-3·--------1,1-Di~~oroethane 10 
156-59-2--------cis-1,2-Dichloroethene 10 u 
78-93-3---------2-Eutanone -100 u 
67-66-3--·------C"~crofor.n 10 u 
71-55-6---------1,:,1-Tric~~oroetr~e - 3SO 
56-23-5---------ca==on Tet::ac.~oride 10 u 
107-06-2---·----1,2-Dichloroethane 10 u 
71-43-2---------Ber~ene 10 u 
79 -01- 6- - - - - - - - -Trichloroet:.'"l.ene - 78 
78-87-5---------1,2-Di~~oropropane 10 u 
75-27-4---------Br=modichloromethane 10 u 
108·10-1--------4-Met:hyl-2-Pentanone ,100 u 
10061-01-5-·----cis-1,3-Di~~oroprope.~e 10 u 
108-88-3--------Toluene 10 u 
10061-02-6------tra=s-1,3-DiChloropropene 10 u 
79-00-5---------1,1,2-Trichloroethane --- 10 u 
591-78-6--------2-Eavanone -100 u 
127-18-4--------Tet:rachloroethene 10 u 
124-48-1--------Dibrcmochloromethane 10 u 
108-90-7--------Chlcroba~a~e 10 u 
100-41-4--------E~1ylbenzene 10 u 
1330-20-7-------Xylene (total) 10 u 
100-42-5--------Styrene 10 u 
75·25-2---------Bromoform 10 u 

FORM I VOA-1 



~~---~------~~ 

. l.A-2 EPA SAMPLE NO. 
VOLAT!LB ORGANICS ANM.YSIS DATA SBSSl' 

. 
Lab Name: INCHCAPE ~ Contract: 96210 

• 
Lab Code: INCHVT case No.: 9621.0 SAS No.: SilG No.: 58394 

Matrix: (soil/water) WATER. 

Sample wt/vol :· 5.0 (g/mLl ML 

Level: (low/medl LOW 

t Moisture: not dec. ----

GC Colt=:CAP ID: 0. 53 (Dill) 

Soil Extract Volume: (uL) 

O.S NO. COMPOtJND 

Lab Sample ID: 300591. 

Lab File ID: L30059l.DV.D 

Date Received: 05/09/96 

oata Analyzed: 05/l.S/96 

Dilution Factor: 20.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION TJNI'I'S : 
(ug/L or ug/Kg) UG/L Q 

79-34- s- ·- ·--- --1, 1, 2, 2 -Tetrachloroet.iane_, _____ l_o l __ u_-, 

FORM I VOA-2 3/90 

tiUUu~'l5 

• 



-----------------------------------------------------

lA EPA SAMPLE NO. 
WLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: INCHCAl?E ENVIRONMENTAL 

• Lab Code: INCHVT case No.: 962J..O 

Cont:=ac::: 96210 

SAS No.: SI:G No.: 58394 

Matrix: (soil/water) WATER Lab Sample ID: 300612 
-

Sample wt:/vol: 5.0 (g/mL) ML Lab File m: L300612V.D 

Level: (low/medl !.OW Date Received: 05/10/96 
. 

t Moisture: not dec. Data Acalyzed: 05/16/96 

GC Column:CAl? m: 0.53 (mml Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uLi 

CONCENTRATION ON!TS : 
CAS NO • COMPOUND lug/L or ug/Kgl u1i/L Q 

74·87-3---------Chlorome~~e 0.5 u 
75-01-4---------Vinyl Chloride 0.5 u 
74·83·9---------Brcmome~hane 0.5 u 
75-00-3---------Chloroet~e 0.5 u 
67-64-1---------Acetone 5 u 
75-35-4---------J..,1-Dichloroet~ene 0.5 u 
156-60-5--------trans-1,2-Di~~oroet~ene---- 0.5 u 
75-15-0---------ca-~on Disulfide 0.5 u 
75-09-2---------Methyl~~e Chloride 0.5 u 
75-34·3---------1,1-Di~~oroethane 0.5 u 
156-59-2--------cis-1,2-Di~~oroethene 0.5 u 
78-93-3---------2-Buta.~one 5 u 
67-66-3---------ChlorofoDn 0.5 u 
7J..-55-6---------l,1,1·Tricbloroethane 0.5 u 
56-23-5---------cat.bon Tetrachloride 0.5 u 
107-06-2--------1,2-Di~~oroethane 0.5 tJ 
71-43-2---------Benzene 0.5 u 
79-01·6---------Trichloroe~~ene 0.5 u 
78-87-5---------1,2-Dichloropropane 0.5 u 
75-27·4---------Bromodi~~orcmethane 0.5 u 
108-10-l--------4-Methvl-2-Pentanone 5 u 
l006l-01·5------cis-1 3-Di~~orocroc~~e 0.5 u . - -
108-88·3--------Tolu~~e 0.5 u 
l006l-02-6------trans·l,3-bichloropropene 0.5 u 
79-00·5---------l,l,2·Trichloroethane --- 0.5 u 
59l-78-6-------·2·~~one 5 u 
127-18·4--------Tetrachloroethene 0.5 u 
l24·48-1--------Dibromo~~oromethane 0.5 u 
lOS-90-7--------Chlorobenz~~e 0.5 u 
l00-41·4--------Ethylbenzene 0.5 u 
1330-20-7-------Xylene (total) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------BromofoDn 0.5 u 

FORM I WA·l 3/90 



• 

lA-2 . EPA SAMPLE NO. 
VOLATILE ORGANICS ANlU..YSIS DATA SHEEr 

Lab Name: INCHCAPE ~ Contract: 96210 
• 

Lab Code: INCHV'l' case No.: 96210 SAS No.: SDG No.: 58394 

Matrix: (soil/wat:ar) WATER 

Sample wt/vol: 5.0 (g/mLl ML 

Level: (low/medl I.DW 

t Moisture: not dec. __ _ 

GC Col\.lDIEl:CAP m: o. 53 (mnl 

Soil Extract Volume: (uL) 

Lab Sample m: 300612 

Lab File ID: L3006l2V.D 

Date Received: 05/10/96 

Data AIIalyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uLl 

CONCENTRATION tJNITS: 
(ug/L or ug/Kg) UG/L Q 

79-34-5---------1,1,2, 2-Tetrachloroethane_l ____ o_._sl __ u 

PORM I VOA-2 3/90 



------------------------------------------------

1.A EPA SAMPLE NO. 
VOI..A.TI!.E ORGANICS Al'lALYSIS OA'!A SHEET 

Cont::::act:: 96210 

- Lab Cede: INCiVT case No. : 9 6210 SAS No.: SI:G No:: 58427 

• 

Mat:rix: (soil/wa.t:erl Wll: .... :.R Lab Sample ID: 300865 

Sample we/vel: 5. 0 (g/mLl ML 

LOW 

Lab File ID: L300865V.O 

Level: (low /tr.edl 

t Moisture: not: dec. 

GC Column:CAP 

Oat:e Received: 05/15/96 

Data Analyzed: OS/21/96 

Oilut:ion Factor: 1.0 

Soil Ex=:::act: Volume: 

m: o.53 (nml 

___ (uL) Soil AliquOt: Volume: (uLJ 

CONCENTRATION UNITS: 
CAS NO. <X:MPOUND (ug/L or ug/Kg) OG/L Q 

74-87·3-········C:~orotrs~~e 0.5 u 
75·01·4·······--V~~yl Cllor:.de OaS u 
74·83·9-········3r=mcmet:~e 0.5 u 
75-00-3-------- -c:...:orcecnane 0.5 u 
67-64-1---------Acecc~e - 5 ul 
75-35 -4·------- -1, :.-oic.'llor:Je~~e 0.5 g/ • 5 ~ 60 - ~ • 2 "'. . 1 • 0.5 ~ o- -:-------- _=a.'"'lS- ..:.., - !..tl.C..."L.O=oet:..."lene __ 
75-15-0--·······C~~~on Disulfide 0.5 U/ 
75-09·2·······--Mec~yler.e e;..loride 0.5 U, 
75·34·3-········l,l·Dic.~oroet:~e 0.5 u 
l56-59-2--------c:.s-l,2-Wi~~oroechene 0.5 u 
78·93·3·········2·3ut:~~one - - u 
67-66·3······---C:~orofcr.n 0.5 u 
71-55-6-········l,l,l·Tric~oroe~~e 0.5 gl 56-23·5······---Car~cn Tet::::ac."lloride 0.5 
107·06-2--··-···1,2-Dic.~oroechane 0.5 u 
71-43·2-···-····=er~ene 0.3 u 
79-01-6······---~icr.loroe~~ene -0.4 J 
78-87·5······-··1,2-Dic."lloropropane . 0.5 u 
75-27·4········-Er=modichlorame~~e 0.5 u 
108·10-1····-···4-Met~yl-2-?ent:anone - - u 
10061·01·5·····-cis-1,3-Dic."lloroorocene 0.5 u 
108·88-3··-·····Tcluene - - 0.5 u 
10061·02·6·····-t:::ans·l,3-Dic.Sloropropene __ 0.5 u 
79·00·5-····-···1,1,2-Tric."lloroe~~e 0.5 u 
591-78-6··--····2-Hexanone - 5 u 
127·18-4-----··-Tet::::ac."lloroe~~ene 0.5 u 
124·48-1···-····Dibrarnochloramet:~ 0.5 u 
108-90-7--------C:.lorob~~z~~e 0.5 u 
100·41-4·--···--E~~ylbenz~~e 0.5 u 
1330·20-7-------Xvlene (tot:aiJ 0.5 u 
100·42-5----··-·Styrene 0.5 u 
75-25-2---···-··3romofor.n 0.5 u 

FORM I VOA-1 3/90 



, 

lA-2 
VOLATILE ORGAN:rCS ANALYSIS DAn siw::.t 

EPA~NO. 

Lab Name: INOiCAPE ~ Contract: 962J.O 
• 

Lab Code: INCaVT case No.: 96210 SAS No.: SI:G No. : 58427 

Matrix: ( soil/wa.t:erl 'IQ.'I'ER 

S~e wt:/vol: 5. 0 (g/IIIL) ML 

Level: (low/medl WW 

t Moisture: not dec. __ _ 

GC COlUIIIIl: CAP ID: 0. 53 (nml 

Soil Ext:ra.ct Volume: CuLl 

OS NO. COMPOOND 

Lab Sample ID: 300865 

Lab File ID: L300865V.D 

Date Received: 05/J.S/96 

~ta Ailalp:ed: 05/21/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: CuLl 

CONCEN'I'RATION tlNITS : 
(ug/L or ug/Xgl UG/L Q 

79-34-5---------l 1 2 2-Tet:acbloroethane 
I I I -

0.5 u 

FORM I VOA-2 3/90 

.. 

• 



---- -·····-·--------------------------------

lA EPA SAMPLE NO. 
VOLAT!i.e ORG\NICS A.~YSIS DATA SH!ET. 

Concracc: 96210 

fj Lab Code: INC!1"VT case ~c.: 962:'J SAS No.: SI:G No.: 58427 

Mac~...x: ( soil/wa.cer) 'WA1!i .. :<. 

Sample =/vol: 5.0 (g/mL) :"l!.. 

Level: (low/med) LOW 

% Moiscure: not dec. 

GC Column:CAP !D: 0.53 (rr::n) 

Soil Ex=racc Volume: ___ (uL) 

Lab Sample ID: 300736 

Lab File ID: L300736V.D 

Dace Received: 05/14/96 

Data Analyzed: 05/18/96 

Dilution Faccor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION 1JNI'!'S : 
CAS NO. CCM?OUND (ug/L or ug/Kg) OG/L Q 

74-87-3---------~~=rcme~~~e 0.5 tr 
75-01-4---------V~~vl Chlor~~e 0.5 tr 
74-83·9-------··Br~OT~C~~e 0.5 tr 
75-00-3---------~~orcechane 0.5 tr 
67-64-1---------~econe 5 tr 
75-35-4---------1,1-Di~~oroec~ene 0.5 tr 
156-60-5------- -t:::.-.... ~-1. 2-::~::.~oroechene __ 0.5 tr 
75-15-0---------car=cn Dist:.:.:ide 0.5 u 
75-09-2---------Me~~ylene C::..:cride 0.5 u 
75-34-3---------1,:-Di::.~oroechane 0.5 u 
156-59-2--------cis-1,2-Di::.~oroethene 0.5 u 
78-93-3---------2-?ucacone 5 u 
67-66-3---------Ch:crofor.n 0.5 u 
71-55-6---------1,1,1-Tric~oroetr~e 0.4 J 
56-23-5---------car:cn Tecra~~oride 0.5 tr 
107-06-2--------1,2-Di~~croe~~ 0.5 u 
71-43-2---------Be"~ene ' 0.5 u 
79-01-6---------Tric~oroe::.~ene - 1 
78-87-5---------1,2-Di~~oropropane 0.5 ,u 
75-27-4---------Br~oeicr~orome~~~ 0.5 tr 
108-10-l--------4-Mechvl-2-?entanone 5 u 
10061-01-5------cis-1,3-oi~~orocrocene 0.5 u 
108-88-3--------Tclue.~e · · 0.5 u 
10061-02-6------t~s-l,3·D~::.11orocropene 0.5 u 
79-00-5---------1,l,2-Tri~~oroe~1ine --- 0.5 ·u 
591-78-6--------2-~~one - 5 u 
127-18-4--------Tecra::.~orcechene -' 2 
124-48-1--------Dibrcmccr~cromechane , .. 0.5 tr ' . 
108-90-7--------Chlorobenzene ~ 0.5 u 
100-41·4--------Ethylbe.~e~~ 0.5 tr 
1330-20-7-------Xylene (total) ,v 

0.5 \"' . 
100-42-5--------Styrene ""• ' I I 0.5 u '·, L v 
75-25-2---------Brornoform • .:':,0.5 u 

I '\. il\' '\~' 
• 

FOIL"! I VOA -l 3/90 

fl(lll0?..1. 



• 

"---------- "" ----"- --------------

1A·2 EPA SAMPLE NO. 
VOLATILE ORGANICS »GU.YSIS DATA. SBESJ: 

Contract: 96210 

Lab Code: INCHVT case No.: 96210 SAS No.: soo No. : 58427 

Matrix: (soil/wa.eerl W.'l'ER. 

Sample wt:/vol: · 5.0 (g/mL) ML 

Level: (low/medl WW 

t Moisture: not dec. ----

GC Coltmlll:CAP IO: 0. 53 (IIIII) 

Soil Extract VolUI!&: luLl 

CAS NO. COMPOtlND 

Lab Sample IO: 300736 

Lab File IO: LJ00736V.D 

Date Received: 05/14/96 

Data Acal~ed: 05/18/96 

Dilution Fciceor: 1.0 

Soil Aliquot VolUI!&: (uLl 

CONCE:NTRATION tlNI'IS : 
(ug/L or ug/Kg) tlG/L Q 

79 ·34·5· ·---- ·- -l, l, 2, 2·Tetracb.l.oroetbane_/ ____ o_._5 / __ u_, 

pt)RM I VOA· 2 3/90 

00007S 



lA EPA SAMPLE NO. 
VOLAT!"'.:...E ORGANICS AWU.YSIS DATA SHiEl' 

Lab Name: ::NCHCAl?E ENVI.-=<.ONMENTAL Concracc: 96210 

- Lab Code: !NCHVT case No.: 96210 SAS No.: soo No. : 58427 

• 

Ma:::rix: ( soil/wat::erl WATER Lab Sample ID: 300736Rl 

Sample wt::/vol: 5.0 (g/mL) ML 

LOW 

Lab File ID: L300736I2V .:l 

Lev·el: (low/medl 

% ~isture: not dec. 

GC Col=: CAP m: o. 53 <=l 

Dace Received: 05/14/96 

Dat::a Aila.lyzed: 05/21/96 

Dilut::ion Faccor: 1.0 

Soil Excracc Volume: ___ (uL) Soil Aliquot VOliJI['.e: (uL) 

CONc::::NTRATION 1JNITS : 
CAS NO. C:MPCti'ND (~g/L or ug/Kg) UG/L Q 

74-87-3--·-·----~~crcmet::~e 
75-01-4---------v~~v: Clloride 
74-93-9---------3rcrncnet~~e 
75-00-3---------Cllcroe~~e 
67-64-~---------Acec=ne 
75-35-4---------l,l·D~cr~oroec~ene 
1-- ·a 5 1 2 c· · · · =: o- o - --- .. ---- t:=a.."':S- , - · ~C.":...,;.,::roe~;1ene __ 
75-15-0---------car=cn Disul=i=.e 
75-09-2---------Me~~v:ene ~.:..ori.de 
75·34·3---------1,1-Dichloroecha-~e 
156-59-2--------cis-1,2-:li~~oroethene 
78-93-3---------2-3ucanone 
67-66-3---------~~oroform 
71-55-6---------1,1,1-Tric~or~e~~e 
50-23-5---------r=~cr- Tet=a~~oride 
107-06-2--------:,2-Di~~oroec~e 
7l-43-2---------3er.z~e 
79-01-6---------Tric~~oroe~~ene 
78-87-5---------1,2-Di~~oro~rocane 
75-27-4---------3rcmcdichloreme~hane 
108-10-1--------4-Mechyl-2-Penca.~ne 
10061-01-5------cis-1,3-Di~~orcpropene 
108-88-3--------Tolua~e 
10061-02-6------trans-1,3-Di~~oro~rcoene 
79-00-5---------1,1,2-Tri~~oroe~iine- ---
591-78-6--------2-Hexanone 
127-18-4--------Tetra~~oroe~~ene 
124-48-1--------Dibrcmochlorcmechane 
108-90-7--------Chlorobenzene 
100-41-4--------E~~ylbenza~e 
1330-20-7-------Xvlene (total) 
100·42-5--------Styrene 
75-25-2---------Brcmoform 

FORM I VOA-1 

0.5 
0.5 
0.5 
0.5 

-0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

= 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.3 
0.5 

= 
0.5 

1 
0.5 
0.5 

5 
0.5 
0.3 
0.5 
0.5 
0.5 
0.5 
0.5 

u 
u 
uj 
u 
u 
u 
u. 
Ui 
ul 
Ul 
ui 
Ul 
ui 
ul 
a! 
Ul 
U! 
uf 
gl 
U' I 
Ul 
I -~ u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

,,· I_ ,,._ 
\,.,, ... 

. ·: ·-

3/90 

00007€ 



, 

lA-2 EPA SIMPLE: NO. 
VOLATILE ORGANICS JOOU.YSIS DATA SBBEI' 

Contract: 96210 

Lab Cod.e: INCiV'I' case No.: 96210 SAS No.: SDG No.: 58427 

Ma.t:ri.x: ( soil/wat:erl WATER 

Sample wt/vol: 5. 0 (g/mL) ML 

Level: (low/medl IIJW 

\' Moisture: not dec. __ _ 

GC Col1.ll!ID.: CAP m: o.53 <mnl 

Soil Extract VolUIII!!: CuLl 

CAS NO. COMPOUND 

Lab Sample m: 300736Rl. 

Lab File m: L300736I2V.D 

Date Received: 05/14/96 

Dat:a Analy:;ed: 05/21/96 

' Dilution Pac~or: 1.0 

Soil Aliquot: VolUIII!!: CuLl 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

79-34-5---------1,1,2, 2-Tet:...--achloroethane_, ____ o_._5l __ u 

FORM I VOA-2 3/90 

00(;077 

• 



-------- """ ------------- ------------------------------------------

• 

----------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYS:S DATI\. SHEEr 

W7-AN 
Co::.:=act:: 96210 

Lab Code: INCh'VT Case No. : 96210 No.: SI:G No.: 58427 

~_at:rix: (soil/wat:erl Wll • .':'El~ Lab Sample ID: 300744 

Satt;lle wr:./vol: 5.0 (c/mLl ML Lab File ID: L300744V.D 

Level: (low/medl 

% Moise~;, not: dec. 

GC Column:CAP 

LCW Dace Received: 05/14/96 

Oat:a Ailal.yzed: 05/20/96 

Dilution Factor: 1.0 

Soil Ext--.act: Volume: 

!D: 0.53 (Iml) 

___ (u1) Soil Aliquot: Voluma: (1.:!.) 

CONCENTRATION mr.rrs : 
CAS NO. c::M:Pcu"Nt' (ug/L or ug/Kg) OG/L Q 

74-87-3---------~oro~2~~e 
75-01-4---------V~nyl ~2or~d~e--------------l 
74-93-9---------~r~crnec~e. ________________ 

1 75-00-3---------Cll.croe:~e. ______________ _ 
67-54-1---------Ace:or.e 
75-35-4---------l,l-Dic~~~,~c~~~~e~~~-:~~o~~~-e~---------
156-50-5--------:=ar.s-:/2-Di~~cr=et~er-e 
75-15-0---------Carbcn Disul:~de ----
75-09-2---------~~~~vler.e ~cries. ________ __ 
75-34-3---------:,l-Di~2oroetba=e ·,---------1 
156-59-2--------c~s-:,2-Di~iloroec~ene 
78-93-3---------:-au:ar.one ------
67-66-3---------~2orofcnn~==~~~-----
71-55-6---------:,1,1-~~~Sioroe~~~e 
56-23-5---------car=on Te:=a~~oride -------
107-06-2--------:,2-Di~~oroet:~a"a ________ __ 
71-43-2---------ae.~e.~e 
79-0l-6---------T=ic~o=r=o~e=~=~en=n~e~------------
78-87-5---------l,2-Dic~2orocrcoane.=--------l 
75~27-4---------3rcmodic~~orOmeC~e 
109-10-1--------4-~~~~vl-2-Pencar~ne~~~===:~l 
10061-01-5------cis-1 3-Di~~orocrocene 
108-88-3--------::olue.~e - - - ·----1 
10061-02-6------:rans-1,3-Di~Slorccrcce.~e 
79-00-5---------:,1,2-Tr~~~oroe~e- ---

0.3 
C.5 
0.3 
0.3 

5 
0.5 
0.3 
0.5 
0.5 
0.3 
0.5 

- s 
0.3 

/0.5 
1 0.3 

0.5 
0.3 
0.5 
0.5 
0.3 

- 3 
0.5 

c ;'? tk3 
0.3 
0.5 

591-78-6------- -2-He."<a..none , - 5 
127-18-4------- -Tet:rachloroet:.l'lene:=r-------:-- , ...._ 0.5 
124-48-1------- -Dibranoc:.U.oranet:ha.:le ____ ---,.'-1 _

1 
i 0.5 

108-90-7------- _,....,, oro'-o.-..zene • ~' 0 :: 
100-41-4------- -E::hylb~zene.,..,.. _________ --__ .., 1·~ 0:5 
1330-20-7-------Xvlene (t:ot:alJ _ 0.5 
100-42-5--------Styrene , 0.5 

i 
gl 
U' , I U, 
u! 
ul 
Ul 
u! 
uj 
1JI 
u• 
Ul 
uj 
u, 

gl 
Ul 
u' ul 
U! 

' Uj 
U! 
.:;I v ·--

gl 
Uj 
U' 
u' 
u 
u 
u 
u 
u 75-25-2-------- -:Srcmofonn t '.i' f' J- _ /. 0.5 

~i: l ~~i; ,)_~-~~--· 
_.,_ ~--~Y"J 3/90 t-r '. 

\ ! \ ~' 

FORM I VOA-1 

- ·- ._ 



• 

lA-2 EPA SAMPLE NO. 
VOLA!l'n.E OR.GANIOS ANALYSIS DATA SliEEI' 

MN7-AN 
Contract: 96210 

Lab Code: INalVT case No. : 96210 SAS No. : SDG No.: 58427 

Matrix: !soil/water) WATER 

Sazlille wt/vol: 5. o (g/mL) Mia 

Level: (low/med) WW 

t Moisture: not dec. __ _ 

GC COlumn:CAEI m: o. 53 !11111l 

Soil Extract Volll!IE: (uL) 

CAS NO. COMPOtJNO 

Lab Sample m: 300744 

Lab File ID: LJ00744V.D 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (u.Li 

CONCE:NTRATION UNITS: 
(ug/L or ug/ICg) UG/!. Q 

79-34-5---------1,1,2,2-Tetrachloroe~~e--- 0.5 tJ 

FORM I VOA-2 3/90 

00007S 

-

e 



---------------------------------------------~ 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DA'n SHEET 

Lab Name: INCHCAPE: E:NVnONMENI'AL Contract: 96210 

• Lab Code: INCHVT case No.: 96210 SAS No.: srx; No.: 58394 

• 

Ma.::rix: (soil/water) 1'111:!.:.:<. Lab Sample ID: 300594 
. 

Sample wt:/vol: 5.0 [g/rnLl ML 

LOW 

Lab File ID: L300594!2V.:l 

Level: (low/medl 

t Moisture: not dec. 

GC Colu=:CAP ID: 0.53 (mm) 

Date Received: 05/09/96 

Data Analyzed: 05/15/96 

Dilution Factor: 1.0 

Soil Ext:ract Vol\lll1e: ___ [uL) Soil Aliquot Volume: [1:.!.) 

CONCENTRATION UNITS : 
CAS NO. C::MPOUND (ug/L or ug/Kg) OG/L Q 

74-87-3---------~oromethane 0.5 IJ 
75-01·4-·----·--Vinyl Cl.loride 0.5 IJ 
74-83-9---------Er=morne~hane o.: IJ 
75-00-3---------~~oroeth2u~e o.: IJ 
67-64-1-··------Acecone - 5 u 
75-35-4------·--1,1-Di~~oroechene 0.5 IJ 
156-60·5----·---:::~~-1,2-Di~~oroet~ene _____ o.: IJ 
75-15-0----·---·Carbon Disulfide 0.3 tJ' 
75-09-2--·------Me~~yl~~e Chloride 0.5 tJ' 
75-34-3---------1,1-Di~~oroethane 0.5 '(;' 

156·59-2--------cis-1,2-Dicr~oroethene 0.5 tJ' 
78·93-3---------2-Eutanone - 5 tJ' 
67-66·3---------~~orofor.n 5 . -
71-55-6---------1,1,1-Trichloroeu~e 0.5 tl'· 
56-23·5---------Carbcr. Te:=~~cride o.: u' 
107-06·2--------1,2-Dichloroethane o.: u: 
71-43-2---------Eenz~~e 0.5 u: 
79-01-6---------Tri~~oroe~Sene 0.5 '[j: 

78-87-5---------1,2-Di~~oropropane 0.5 u. 
75-27-4---------Brcmodichloromethane 0.5 u 
108-10-1--------4·Me~~yl-2·P~~tanone - 5 u 
10061-01·5------cis-1,3-Dicr~oroproper.e 0.5 tJ' 
108·88-3--------Tolu~~e 0.5 u 
10061-02-6------t=ans-1,3-Di~Sloroprcpene 0.5 u 
79-00-5---------1,1,2-Trichloroethane --- 0.5 Ui 
591-78-6--------2-Hexanone - 5 t.J'! 
127-18-4--------Tetrachloroethene 0.5 u: 
124-48-1--------Dibromochloromethane 0.5 cr; 
108-90·7--------Chlorobenzene 0.5 u: 
100-41-4--------E~lbenzene 0.5 u' 
1330-20-7-------Xvlene (total) 0.5 u 
100-42-5-·------Styrene 0.5 u· 
75-25-2---------Bromofor.n 0.5 u: 

i 

FORM I VOA-1 3/90 

j 
1 

\. 1 ,· •. 



• 

lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS OA.'m SHEET 

Lab Name: INCHCAPE ~ Contract: 96210 

Lab Code: INCHVT case No.: 96210 SJl.S No.: soo. No.: 58394 

Matrix: (soil/water) WATER 

-
Sample wt/vol : S.O (g/mLl ML 

Level: (low/medl IDW 

t Moisture: not dec. ----

GC Column:CAP ID: 0. 53 (!1111) 

Soil Extract Voll.lD1!: (uL) 

CAS NO. COMPOUND 

Lab Sample ID: 300594 

Lab F~e ID: L300594I2V.D 

Date Received: 05/09/96 

Data Arlalyzed: 05/15/96 

Dilution Factor: 1.0 

Soil Aliquot Voll.lD1!: (uLi 

CONCENTRATION UNITS : 
(ug/L or ug/Xg) UG/L Q 

79-34-5---------1,1,2, 2-Tet:ac.'l.loroel:ha.ne_, ____ o_._s I u/ 

FORM I VOA-2 3/90 

• 



• 

lA EPA SAMPLE NO. 
VOLAT:L:E: ORGA..'I!CS ANP.LYSIS DATA SHEET 

MWBAN96 
Name: !NCHCAPE ENVIRONMENTAL Contract: 96210 

Code : !NCHVT Case No. : 962"-0 

Matrix: (soil/water~ WATER 

Sample wt/vcl: 

Level: (lcw/medl 

% Moisture: ~ot dec:. 

GC Column:~ 

Soil Extract Volume: 

S. 0 (g/mL) ML 

LOW 

ID: 0. 53. (tm!) 

___ (cl.) 

SAS No.: SI:G No.: 58394 

Lab Sample ID: 300EJ9 

Lab File ID: L30C609V.D 

Date Received: 05/:0/96 

Data Analyzed: 05/:6/96 

Dilution Factor: 1.0 

Soil Aliquot VolUI!".e: (uL) 

CCNCEN'I'RATION UNITS : 
CAS ~0. C::MPOUND rug/L or ug/Xg) UG/L Q 

74·57-3---------~~orcme~~~e 0.5 u 
75-c:-4---------v:.~yl Chl.or:.de 0.5 t: 
74-63-9---------Er~cmecr~~e o.;r 1J 
75-0C-3---------~!c=oec~e o._, u 
67-5~-!---------Acecor.e -' u 
75-35-4---------:,:-o:.cr~~r~ec~ene 0 :i . -: u 
150-50-5--------t=ar~-1,2-Di~~oroeth~e ____ O.E: u 
75-15-0---------car~cn OisU:.fide 0 -1 u ·:t 
75-09-2---------~~~~yl~~e Clloride 0.: u 
75-3~-3---------1,1-Dicr~croet~~ 0.5 u 
156-59-2--------c:is-1,2-Di~~oroethene 0.5 u 
78-93-3---------2-Euta.~one - u 
67-66-3---------~~orof~Dn 0.5 u 
71-55-6---------:,l,l-T=ichlcrcecbane 0.5 u 
56-23-5---------car~on ':'et:::a~'l.i.. oride 0.5 u 
107-06-2--------1,2-Di~1lor~ethane 0.~, u 
71-43-2---------Ber~ene 0.:: u 
79-0:-6---------Tr:.c:hloroec~~~e 0.~1 u 
78-87-5---------1,2-Di~1loropropane 0.:: u 
75-27-4---------3rcmodichlcrcrnethane 0.5 u 
108-10-1--------4-Met~yl-2-~~~tanone :: u 
10061-01-5------c:is-1,3-Dicr~oropropene 0.5 u 
108-88-3--------Tclu~~e 0.5 u 
10061-02-6------t=a.~-1,3-D~~~oropropene ___ 0.5 u 
79-00-5---------1,1,2-Trichloroethane 0.5 u 
591-78-6--------2-Hexanone 5 u 
127-18-4--------Tecrachlorce~~ene 0.5 u 
124-48-1--------Dibrcmochlorcrnethane 0.5 u 
108-90-7--------Clloroba~ene 0.5 u 
100-41-4--------Ethylbenzene 0.5 u 
1330-20-7-------Xylene (total) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------ErcmofoDm 0.5 u 

FOR.."'! I VOA- 1 3/90 



"" ---··- .. ----·--···-···--·---·-·-------------,-

lA-2 EPA $\MElLE NO. 
VOLATILE ORGANICS AWU.YSIS DATA SHEET 

Contract: 96210 

Lab Code: INCHV'I' case No.: 96210 SAS No.: SDG No.: 58394 

Matrix: (soil/water! WATER 

-
Sample wt/vol: 5. o (g/mLl ML 

Level: (low/medl LOW 

t Moisture: not dec. __ _ 

GC Column:CAP m: 0.53 (nml 

Soil Extract Volume: (uLl 

CAS NO. COMPOUND 

Lab Sample m: 300609 

Lab File ID: L300609V.D 

Date Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (U.:: 

CONCENTRATION tlNITS : 
(ug/L or ug/Kg) UG/L Q 

79-34-5---------1,1,2, 2-Tetrac:::.loroethane_j _____ o_.5_, ___ u_, 

FORM I VOA-2 . 3/90 



·------- ---- -----------------------------------------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

~-8AN96 
Lab Name: INCHCAPE ENVIRONMENTAL 

- .Lab Code: INCHV'I' 

Contract: 96210 

SAS No.: case No. : 96210 soo No. : 58394 

Matrix: (soil/water) WATER Lab Sample ID: 300610 

Level: (low/medl 

5.0 (g/mL) ML 

LOW 

Lab File ID: L300610D2V.D 

t MOisture: not dec. 

Date Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Fact:or: 2.6 GC Column:CAP 

Soil Ext=act Volume: 

ID: 0.53 (Jmt) 

___ (uL) Soil Aliquot VolUIIe: (ui.) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chlorome~~~e 
75-01-4---------Vinyl Clloride 
74-83-9---------Ercmcmet~e 
75-00-3---------~~oroet~e 
67-64-1---------Acetone 
75-35-4---------1,1-Di~~oroet~ene 
1.56-60-5------- -t=ans-1, 2-0i~'lloroethene __ 
75-15-0---------~~on Disulfide 
75-09-2---------Me~~ylene Clloride 
75-34-3---------1,1-0i~'lloroethane 
156-59-2--------cis-1,2-Di~'lloroethene 
78-93-3---------2-Butanone 
67-66-3---------ChlorofoDn 
71-55-6---------1,1,1-T=i~'lloroet:hane 
56-23-5---------~~on Tet=a~'lloride 
107-06-2--------1,2-0ic~~oroethane 
71-43-2---------Ber~~~e 
79-01-6---------Tri~'lloroe~~er.e 
78-87-5---------1,2-Di~'lloropropane 
75-27-4---------Bramodichlorcme~~ 
108-10-1--------4-Me~~yl-2-Pentanone 
10061-01-5------cis-1,3-Dichloropropene 
108-88-3--------Toluene 
10061-02-6------trans-1,3-Di~~oroprup~~e 
79-00-5---------1,1,2-Trichloroe~~e ---
591-78-6--------2-Hexanone 
127-18-4--------Tetra~'lloroet:hene 
124-48-1--------0ibramochlorcmethane 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylene (tOtal) 
100-42-5--------Styrene 
75-25-2---------Bromoform 

FORM I VCA-1 

1 
1 
1 
1 

-13 
-5 
-4 

1 
l 

-3 
-48 
-14 

l 
1 --
1 
1 
1 
1 
1 

-13 
1 
1 
1 
1 

-13 
1 
1 
1 
1 
1 
1 
1 

u 
u u 
u' 
ul 

I u 
u 

I 
g/ 

I 

U! 
U! 
UJ 
UJ 
Uj 
gl 
Jl 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
:..J(j(i(J50 



• 

lA-2 EPA SAMPLE NO. 
VOLM'ILE ORGANICS ANIU.YSIS DAU SBEET 

Nf-8AN96 
Contract: 96210 

• 
Lab Code: INCiVT ~::Ue No.: 96210 SAS No. : SDG No.: 58394 

Matrix: (soil/water) 'Hl.TER 

Sample wt/vol! 5. 0 (g/mLl ML 

Level: (low/medl IDW 

!lr Moisture: not dec. __ _ 

GC Column:CAP m: o. sJ (11111) 

Soil Extract Volume: (uL) 

CAS NO. COMPOUND 

Lab Sample m: 300610 

Lab File m: L3006lOD2V.D 

Date Rece.!.ved: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 2.6 

Soil Aliquot Volume: (IlL) 

CONCENTRATION Qllll1S: 
(ug/L or ug/Xgl 00/L Q 

79-34-5---------1, l, 2, 2-Tetrachloroeehane_/ _____ 1/ __ u 

P'ORM I VOA-2 3/90 
OUOU~l 



------ --------------------------------------------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS .~'@..LYSIS DATA SHEET 

~-DAN 
Cct:::=ac::: 962~0 

Lab Code: !NCHVT case No. : 96210 No.: SIX; No.: 58427 

Matrix: (soil/water) Wll.TER Lab Sample ID: 300864 

Sample wt:/vol: 5.0 (g/mLl Mr. Lab File ::0: L300864V.D 

Level: ,, I ., \-OW mec,, 

% Moisture: not dec. 

GC ColUI!li:: CAP 

LOW 

!D: 0.53 (!m!) 

Dace Recei•red.: 05/15/96 

Data ADalyzed: 05/21/96 

Dilution Factor: 1.0 

Soil Excracc Volc=a: ___ (uL) Soil Aliqo.;oc Voltm".e: (uL) 

CONCEm'RATION tJNITS : 
OS NO. CCMPOu"ND (ug/L or ug"/Kg) CG/L Q 

I 
74-87-3---------~orcmec:~~e o.:: ul 
75-01·4---------V~yl c::~l"'-.;...;0 o.:: Ul ------
74-83-9---------:romomec~e o.:: uj 
75-00-3---------~loroec~e 0.5 u, 
67-54-1---------Acecone - - u! 
75-35-4---------1,1-Di~~~~oec=e~= 0.5 ul 
1-. -0 - • - D. . - . 0.5 Ul :Q-~ -~--------cr-~s-~,~-~ ~~~croecne~e ____ 
75-15·0---------carbon Discl!ide 0.5 ul 
75-09·2---------Mechylene C::.lori~e 0.5 Ul 
75-34·3---------1,1-Di~iloroe~~e 0.3 Ul 
156-59-2--------cis-1,2-Di~iloroec~ene 0.5 U' 
76-93-3---------2-Butanox:e - . ul 

' 
67-oG-3---------C:.lorofo~ 0.5 Ul 
71-55-6---------:,1,1-~~c~c==e~~~~e 0.3 uj 
56-23-5---------ca=~on T~~=a~~c=~Ce 0.3 Ul 
107-06-2--------1,2-DiC:.loroec~~e 0.3 Ui 
71-43-2---------Ber~a~e 0.3 u 
79-01-6---------Tri~ilorcethene 0.3 u 
78-87-5---------1,2-Dichloroprcpane 0.3 u 
75-27-4---------:rcmodich:crcrnet:.ane 0.3 Ul 
105-10-1--------4-~athyl-2-?encancne - - gl 10061-01·5··----cis-1,3-Di~iloropropene 0.3 
109-88-3--------Toluene 0.3 u 
100G1·02-6------trans-1,3-Di~~orccroce.~e o.s u 
79-00-5---------1, 1, 2-Tric~oroe~~e- --- 0.3 u 
591-78-6--------2-Ea~or~ .... 5 u 
127-18·4--------Tetra~ilorce~~ene 0.3 u 
l24-48-1--·-----Dibrcmochlorcrne~~~ 0.3 u 
108-90-7------- -Chloroba'lZa~e 0.5 u 
100-41-4--------Ethylbenzene 0.3 u 
1330-20-7-------Xylene (tctai) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------Brcmofor.n 0.5 u 

FC!'~"' I VOA-1 3/90 



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SB!Eil' 

. 
Lab Code: INC:Hirr case No. : 96210 

Matrix: (soil/water) ~ 

Sample wc/vol: 5.0 (g/I!IL) ML 

Level: Clow/medl IDW 

t Moisc=e: !lOt dec. ----

GC Colt=:CAP m: 0.53 Cmnl 

Soil Elct:act Volume: (uLJ 

MNB-DAN 
cont:r:act: 96210 

SAS No.: stG No.: 58427 

Lab Sample ID: 300864 

Lab File ID: L300864V.D 

Date Received: 05/lS/96 

Data Ailalyzed: 05/21/96 

Dilution Factor: 1. 0 

Soil Aliquot Vol\l!IIe: (uLi 

CONCSNI'RATION tJNITS : 
(ug/L or ug/Kgl iJG/L Q 

7S-34·5- --------1,1,2, 2-Tet:ac:=.loroet:hane_, _____ o_._s/ __ u 

FORM I VOA-2 3/90 

• 



• 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DA':"A SHEET 

MW9AN96 
Lab Name: INCHCAPE ENVIRONMENTAL ContraC":: 96210 

Lab Code: INCHVT Case No.: 96210 

Mat::::-i.x: (soil/water) WATER 

Sample wt:/vol: 

Level: (low/medl 

% Moisture: not dec. 

GC Columr.: CAP 

S. 0 (g/mLl ML 

LOW 

ID: 0.53 (rtm) 

Soil Ext:::::-act Voll.llll!!: (uL) 

SAS Nc.: soo No. : 58394 

Lab Sample ID: 300605 

Lab File m: L300605V.D 

Date Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (u!..) 

CONc::N!'RATION UNITS : 
CAS NO • COMPOUND (ug/L or ug/Kg) UG/L Q 

74·87-3-·····---Chlorcmethane 0.5 u 
75·01·4-·····---Vinyl Cl"'.loride 0.5 u 
74-83·9·--------sramcme~r~e 0.5 u 
75-00·3---------Chlor=etr~e 0.5 u 
67·64-1--·······Ace~one 5 u 
75-35-4·········1,1-Di~~o::::-oe~~ene 0.5 u 
156-60·5--------t=a-~s-1,2-~~chloroec~sne 0.5 u 
75·15·0---------carbon Dis~ fide -- 0 .. 5 Ui 
75- 0'9- 2-------- -iY.et:.'"lylene Cl"'.loride 0.5 u; 
75-34·3····--·--1,1-Di~'"llo::::-oe~hane 0.5 ui 
156·59-2--------cis-1,2-Di~'"ll=roeche=e 0.5 ui 
78-93·3··-------2-Suta.~one ::: U! 
67-66-3-····----Chlo::::-oforrn 0.5 u' 
71-55-6---------:,1,1-Tricr~oroet:.~e 0.5 ul 
56-23·5·····----ca::::-bon '::'et=a.C:..lorid.e ' 0.5 u· 
107-06-2-····--·1,2-Di~'"llo::::-oethane 0.5 ul 
71-43·2··-------Ser.za~e 0.5 u! 
79·01·6···--•···Trichloroethe.~e 0.5 u 
78-87-5---------1,2-Dicr.loropropane 0.5 u 
75-27·4·--------3rcmodichlorcmethane 0.5 u 
108-10·1···--···4-~.ethyl-2-Pentanone 5 u, 
10061·01·5------cis-1,3-Di~'"lloropropa~e 0.5 Ui 
108-88·3--------Tolua~e 0.5 Ul 
10061-02-6------tra.~s-1,3-Di~Sloropr:pene ___ 0.5 Ul 

' 
79-00·5·········1,1,2-Trichloroe~~= 0.5 Ul 
591-78·6········2-Hexanone 5 u/ 
127-18·4··-·····Tetrachloroe~'"lene 0.5 ul 

' 124-48·1·····---Dibromo~'"llorcmethane 0.5 gl 108-90-7-----~--~.lorobenzene 0.5 
100-41·4--------Ethylbenzene 0.5 u 
1330·20-7-------Xylene (total) 0.5 u 
100-42·5····-···Styrene 0.5 u 
75-25-2---------Sromoforrn 0.5 u 

FORM I VOA-1 3/90 



lA-2 EPA SAMPLE NO. 
VOLATILE ~CS ANALYSIS DATA SHEET 

Lab Name: INCHCAPE ENVIROliiENTAL . 
Lab Code: INCHVT case No. : 96210 

Matrix: (soil/water) WATER 

Saiiple wt/vol : 5. 0 (g/mL) ML 

Level: Clow/medl LOW 

t Moisture: not dec. 

GC Column:CAP IO: 0. 53- (mn) 

Soil Extract Volume: ___ CuLl 

CAS NO. 

Contract: 96210 

SAS No.: soo No.: 58394 

Lab Sample IO: 300605 

Lab File IO: L300605V .D 

Date Received: 05/10/96 

Data Acalyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (....:,.) 

CONCENTRATION UNITS : 
(ug/L or ug/Kg) UG/L Q 

79-34-5---------1,1,2,2-Tetrachloroethane ___ 0.5, 

FORM I VOA-2 3/90 

. " \. I '- ;: • • \ 



• 

1.A E:PA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

~OAN96 

Name : INCHCAPE ENVIRCNMENTA:. 

Code : INCHVT case :-ro.: 962:!.0 

Con::ract: 962lO 

SAS No.: sr:x; No. : 58394 

Mat:ri.x: (soil/water) WATER 

Sample wt:/vol :· 

Level: (low/medl 

% Moist:ure: not: dec. 

GC Columr:.:CAP 

Soil Ex:ract: Volume: 

5. 0 (g/mLi ML 

LOW 

!!) : 0. 53 (rr.rn) 

___ (uL) 

Lab Sample ID: 300607 

Lab File ID: L300607V.D 

Dat:e Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Aliquot Vol.Ul!le: (uL) 

CONCENTRATION UNITS : 
c;;s NO. CCMPOUND (ug/L or ug/Kg) OG/L Q 

74·87·3-··------~2or~~c~e 
I iJ 0.51 

75·01·4---·-----Vi~l CJ.:oride 0.5 iJ 
74-83-9-----····Brcmcmec~~e 0.5. u 
75·00-3·---··---~2croec~~~e o.51 iJ 
67-54-l---------Aceccne sl u 
75-35-4---------1,!-Di~~~~roec~e~e 0 -1 iJ .;:: 

156·60·5-··-·-··trar~-1.2-Di~~oroecheoe ____ 0.5 u 
75·15·0-·-·--···Carbon r:::.sulfide 0.5 iJ 
75·09·2··---····Me~~yl~~e Chloride 0.5 iJ 
75·34-3---···--·:!.,1-Di~~oroec~~~e 0.5 u 
156-59-2--·-----cis-1,2-Di~~oroe:~ene 0.5 iJ 
78·93-3·········2·3ut:a.~ne 5 iJ 
67·66·3·····----~~orofo~ 0.5 iJ 
7:-55-6---------l,l,:-~~c~Yorcectane 0.5 l1 
Se-23·5--······-Carbon Te::ac.~2.c::-:.de 0.5 iJ 
107-06-2"·------1,2-Di~~croechar.e o.s iJ 
71·43·2·-·-·····Benzene 0.5 u 
79·01·6·---·····Trichloroec~a~e 0.5 u 
78·87·5·--···-··1,2-Di~~cropr~~e 0.5 u 
75·27·4·-··-----Br=modichlorcmet~e o.s u 
108-10-1--·-----4-Mew~yl-2-Pent:anone 5 u 
10061·01-5------cis-1,3-D:.~~oropropene 0.5 u 
108-88-3-··--·--Toluene 0.5 .U 
10061-02·6--··--trans-1,3-Di~Sloropropene ___ 0.5 u 
79-00-5--·---·--1,1,2-Trichloroe~1ane 0.5 u 
591-78-6--------2-Hexanone 5 u 
127-18-4--------Tet:rachloroew~ene 0.5 u 
124·48-1··-·-·-·Dibromochlorometr~e 0.5 u 
108-90-7--------Chlorobenzene 0.5 u 
100-41-4"-------Ethylbenza~e 0.5 u 
1330-20-7----···Xylene (tot:all 0.5 u 
100-42-5-----··-St:yrene 0.5 u 
75·25-2·--------Br=moform 0.5 u 

. 

FORM I VOA-1 3/90 

:llh'l·l'7':> 



, 

lA-2 EI?A SAMPLE R:>. 
VOLATILE ORGANICS AWU.YSIS DAn SHEET 

Mtfl0AN96 
Lal:l Name: INCHCAPE ENVIRONMEN'rAL Contract: 962l.O 

Lal:l Code: INCHVT case No.: 96210 SAS No.: SDG No.: 58394 

Matrix: (soil/water) WATER 

Sa111ple wt:/vol: 5. 0 (g/mLl ML 

Level: (low/medl LOW 

"t Moisture: not dec. ----

GC Column: CAP ID: 0. 53 (IIIII) 

Soil Extract Volume: ___ (uL) 

C.~ NO. 

Lal:l Sa111ple ID: 300607 

Lal:l File ID: L300607V .!l 

Date Received: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

CONCENTRATION tJNITS : 
(ug/L or ug/Kg') tlG/L Q 

79-34-5---------1,1,2,2-Tetra~~oroethane 0.5 u 

FORM I VOA-2 3/90 

'JOUO[j,"J 



lA EPA SAMPLE NC. 
VOLATILE ORGANICS AWU.Y'S:S DATA SHEET 

T..ab Name: .Lab .Code: case No.: 96210 

Matrix: 's::il/lolater) WA':'ER 
. 

Sample Wl:/vol: 

Leve::.: ilow/:nedl 

% MO~sture: not dec. 

5.0 (g/rnLi ML 

!.OW 

ID: 0.53 (:rml 

C~nt::act: 96210 

SAS No.: s;:x:; No.: 58427 

Lab Sample ID: 300739 

Lab File ID: L300739V.D 

Date Received: 05/14/96 

Daca Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Extr~c: Volume: ___ (uLl Soil Aliquot Volume: (::.!..) 

CONCENTRATION UNITS : 
C.~ NO. COMPOUND :ug/L or ug/Kg) OG/L Q 

74·97·3·--------~orarsc~~e o.5/ u 
75-01·4······---Vinyl cr..::.oride 0 -1 u .;, 

74-83 -?--- · ·-- ~ -Brcmcrnet~"le 0.5 u 
75 -00·3----- ·-- -~oroet::-.a.~e 0.5 u 
67-64·1·······--Acetone 5 u 
75-35-~---------:,l-Dich:oroe~~ene 0.5 u 
15,;- 60-5-- · ·-- -- tra.~s -1, 2-Dic~oroec~ene __ 0.5 u 
75·15·0····--·--Carbor. Di.sulfide 0.5 u 
75·09·2·--------Mechylene C".lor:..de 0.5 u 
75·34·3·········1,1-D:..~~oroec~ 0.5 u 
156·59-2········cis-1,2·D~~~oroethene 0.5 u 
7S-93·3·········2-3u:a."lone ~ u 
5i- 56-3-------- -Chlorcfo:r::n 0.5 u 
7: -== .. e .. ---- .. - ... -1, l, ~-T=i.::~c~r::ee-;...a::e 4 ': -!_ .... 

56·23·5·····----Carbon Tetra~'l:.oride 0.5 u 
107-06-2-------:1,2-Dicr..::.oroet~ 0.5 u 
71·43-2-········Benz~"le 0.5 u 
79-0l-6---------Trichlor=ethe.~e 0.5 u 
78-97·5·········1,2-Di~~oropropane 0.5 u 
75-27-4-········Brornodic~orcmechar.e 0.5 u 
10S·10·1········4·Methvl-2·P~"ltanone 5 lJ 
10061·01·5····--cis-1,3-Dichloropropene 0.5 lJ 
108·88-3·······-Toluene 0.5 lJ 
10C61·02·6······C:ra."ls-1,3·D~~S!oropropene 0.5 u 
79·00·5·········1,1,2·Tr~chloroe~~e --- 0.5 lJ 
591·78-6········2-Hexanone 5 lJ 
127·18-4--···---Tetrachloroec:hene 0.5 'J 
124-48-1····-···Dibrcmochlorcmethane 0.5 u 
10S-90-7-·····--Chlorobenzene 0.5 lJ 
100-41·4······--Ethylbenzene 0.5 tJ 
1330·20-7·····--Xylene (total) 0.5 tJ 
100-42·5······-·Styr~~e 0.5 lJ 
75-25·2·····----Ercrnoform 0.5 lJ 

FORM I VOA-1 3/90 

-' 

j_' • ': ; ,_ I 
- ..J· .• ·v,J•. 



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: INCHCAPE ENVIRO!IG:N'J:A 
• 

Lab Code: INCHII'!' case No.: 96210 

Matrix: (soil/water) WATER 

Sample wc/vol ,· 

Level: (low/medl 
. 

5. 0 (g/mLl ML 

LDW 

t Moisture: not dec. ----

GC Column:CAP m: 0.53 <mnl 

Soil Extract Volume: (uLl 

CAS NO • CCMPOUNO 

Contract: 96210 
' 

SAS No.: SilG No.: 58427 

Lab Sample m: 300739 

Lab File m: L300739V.D 

Date Received: 05/14/96 

Data Analyzed: 05/20/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uLi 

CONCE:NTRATION UNITS : 
(ug/L or ug/Kg) UG/L C 

79-34-5---------1, l, 2, 2-Tetrachloroet.'lane_, _____ o_._sl __ 

PORM I VOA-2 3/90 

I'Ji '• ...-. - '· ...,,.J~-



--------------------------------------

lA EPA SAMPLE NO. 
VOLATILE CRGAN:CS ANALYSIS DATA SEEET 

Lab Name: !NCHCAPE ENVI::l.ONMDi":"AL 

- Lab Cod~: !NCHVT Case No. : 96210 

Matrix: (soil/water) WA':"E::l. 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) !.OW 

% Moisture: n~t dec. 

GC C~lumr..:CAP !D: 0.53 (mrn) 

C:mc=ac:: 96210 

SAS No.: SI:G No. : 58427 

Lab Sample !0: 300739Rl 

Lab File !0: L300739I2V .D 

Date Received: 05/14/96 

Data Analyzed: 05/22/96 

Dilution Factor: 1.0 

Soil EXtract Volume: luL) --- Soil Aliquot Volume: (:.:1) 

CONCENTRATION tlN!TS : 
C.~ NO. COMPCt"W (ug/L or ug/Kg) OG/L Q 

74·97·3········-~~or~~~~e 
75·01·4····-----Vinyl Cllcride 
74·33-9---------s=~~tbane 
75-00-3---------Cllor=et~~e 
67-64-l---------Aceccr.e 
75·35-4·--------1,1-Di~~oroet~ene 
15o- 60-5--- -·-- · -t=ans·l, 2-:Jichloroeche..'le __ 
75-15-0---------carbcr. Disulfide 
75-09-2---------Methy:e..'le Cllc:dde 
75-34-3------··-1,1-Di~1loroet~~e 
150-59-2--------cis-1,2-Dichloroechene 
78·93-3---------2-Sut~'lcne 

67·66-3---------~~or=~o=n 
7:-:s-6---------:,~,:-~ic~o==e~~~e 
56-23-5---------carbcr. Tec=achloride 
107-06-2--·--·--1,2-Diu1loroetbane 
71-43-2---------senzer.e 
79·01-6---------Tricr~oroethe..'le ' 

78-87-5--------·1,2-Di~1loroPropane 
75-27-4---------sromodichloromechane 
109-10-1-------·4-Met~yl-2-Pe..'ltanone 
10061-01-5------cis-1,3-Di~~oropropene 
108-88-3--------Toluene 
10061-02-6------t:-a.ns-1,3-DiChloroorooe..'le 
79-oo'-5-------- -1,1, 2-Tri~1loroet.'lime- --
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
124-48-1--------Dibramochloromethane 
108-90-7--------Cllorobenzene 
100-41-4--------Ethylbe..'lze..'le 
1330-20-7-------Xyle..'le (total) .,) 

100-42-5--------Styrer.e .I. 

75-25-2---------Eromoform y 

··' \o 
•• ..1 \'A • 

·• 'I "\ .. ....... ' \l'· , I I 
I~~--·~ 

\. 

FORM! VOA-1 

0.5 u 
0.5 u 
0.5 u 

' 0.5 u 
5 u 

0.5 u 
0.5 u 
0.5 u 
Oa5 u 
0.5 u 
0.5 u 

5 u 
0.5 u 

3 . ' ,_ -.--
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

5 u 
0.5 u 

3 ' ' - .. 
0.5 ·u 
0.5 u 

5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

3/90 



' 

lA·2 
VOLATILE QRGl!UaCS ANALYSIS DATA SHEET 

BElA SAMPLE NO. 

. 
Lab Name: INC:HOPE ~ Contract.: 962~0 

• ' Lab Code: INCHVT case No.: 96210 SAS ·~o. : stx; No.: 58427 

Matrix: (soil/water) WATER 

Sample wt/vol :· 5.0 (g/mLl ML 

Level: (low/medl IDW 

t. Moisture: not dec. ----

ID: 0.53 (lml) 

Soil Extract Volume: (uLl 

CAS NO. COMPOUND 

Lab Sample ID: 300739Rl 

Lab File ID: L300739I2V.D 

Date Received: 05/14/96 

Data Analyzed: 05/22/96 

Dilution Factor:. 1.0 

Soil Aliquot Volume: (ul.. 

CONC::N'l'RATIO:i' TJNITS : 
(ug/L or ug/Kg) UG/L Q 

79 • 34· 5 • ·-- • · • • ·1, 1, 2, 2 -Tetrac.'lloroet.'lane_/ _____ o_._= __ u 

FORM I VOA-2 3/90 

Ill H il 1r,_·~ 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS A.'tAL"iSIS DATA SHEE"l' 

Lab Name: INCHCAPE ENVIRONMENTAL Con:::ract:: 9621.0 

• Lab Code: INCh"VT case No.: 962::.0 SAS No.: soo No. = 58394 

.ilro~ • 

Matrix: (soil/water) WATER Lab Sample ID: 300588 

Sample W1:/vol: 5.0 (g/rnL) ML Lab File ID: L300588V.D 

Level: (low/medl 

t Moisture: not dec. 

GC COlUiml:CAP 

LCW 

m: o.53 <=J 

Date Received: 05/09/96 

Data Analyzed: 05/14/96 

Dilution Factor: l.O. 

Soil Ext:ract Volume: ____ (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS : 
O.S NO. CCMl?OUND (ug/L or ug/Kg) UG/L Q 

74-97·3·······--Chloromet:~~e 
75-01-4---------Vinvl Cl"'.lor:.ee 
74·83-9---------sr6ncmec:~~e 
75-00-3-------- -<::tllo:::-oet:::a.~e 
67-64-l---------Ace~cne 

75·35·4---------1,1-Dic~...:.croe;::her.e 
·-- ·o 5 - · - D · · , t. e ~=o-o - --------~~~-~~~- ~~~o==e nne __ 
75-::.5-0---------Carbon :::.sul::.de 
75-09·2---------Met:hyler.e :!llcric!e 
75-34-3---------1,1-Di~~lcroet:~e 
156-59-2--------cis-1,2-Di~~oroet:hene 
78-93-3---------2-Suta.~c~e 
67-66-3---------Cl"'~orofo=.n 
71-55-6---------1,1,1-Tr:.c~oroet:~e 
56-23-5---------:arbcr. :"a: =ac...--:lor:.de 
1.07-06-2--------1, 2-Di&~croet::a.."le 
71-43-2---------3e~~ene 
79-01-6---------Tricblorcet:h~~e 
78-87-5----------1, 2-Di~"'.loroorooar.e 
75-27-4---------sr~ic~oremecha.~ 
108-10-l.--------4-Methyl-2-?~~tar.one 
10061-0l.-5------cis-1,3-Di~~oroprop~~e 
108-88-3--------Tolu~~e 
1006l.-02-6------t:rans-1,3·D~~Sloroprupene 
79-00-5---------1,1,2-Tricbloroet~e ---
591-78-6--------2-Hexancne 
127-18-4--------Tetrachlorce~~ene 
1.24-48-l.--------Dibromo~~oromet:ha."le 
108-90-7--------Chlorobenz~~e 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylene (tot:all 
100-42-5--------Styrene 
75·25-2---------Eromofor.n 

FOR."'! I VOA-1 

0.5 
0.5 
0.5 
o.s 

:0 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

5 
0.5 
0.5 
0.5 
0.5 

5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

u 
u 
u 
ul 
··j ',.J 

Ul 
ul 
u 
u 
u 
u 
u 
u 
'J 
Uj 

gl 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

·'JfJiJt.J:i-1 



, 

---··-- -····-·---,---

lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANJ\LYSIS DATA SHBE'l' 

-
Lab Name: INCHCAPE ENVIRONM&:N'mL Contract: 9Ei2l0 

• 
Lab Code: INCHVT case No.: 96210 SAS No.: SDG No:: 58394 

Matrix: (soil/wa.t:erl WATER. 

Sample wt:/vol : S. 0 (g/mLl ML 

Level: (low/medl WW 

t Moisture: not dec. __ _ 
. 

GC Column:CAP ID: 0.53 (mml 

Soil Extract Volume: (uLl 

CAS NO. COMPOUND 

Lab Sample ID: 300588 

Lab File ID: L300588V.D 

Dat:e Rece~ved: 05/09/96 

Data Analyzed: 05/14/96 · 

Dilution Factor: 1.0 _ 

Soil Aliquot Volume: (uL) 

CONCEm'RATION UNITS : 
(ug/L or ug/Kgl UG/L Q 

79-34-5---------1,1,2,2-Tet:racb~loroethane ___ l 0.51 

-------
u 

FORM I VOA-2 3/90 

' I 
. ,...,... 

I 



. u EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Cont=act: 96210 !NCHCAPE ENVIRONMENTAL Lab Name: 

• Lab Code: case No.: 96210 SI:G No. : 58394 SAS No.: 

• 

Matrix: (soil/water) ~TER Lab Sample ID: 300582 

Sample wc/vol: 5.0 (g/mLl ML 

LOW 

Lab File ID: L300582V.!l 

Level: (low/medl 

% Moisture: not dec. 

GC ColUim.:CAP 

Date Received: 05/09/96 

Data Analyzed: 05/14/96 

Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (rrm) 

___ (uL) Soil Aliquot Volume: (uLl 

c:NCENTRATICN tlNI'I'S : 
CAS NO. COMPOUND (:.:g/L or ug/Kg) lJG/L Q 

74-97-3---------Chlorornet~~e 0.5 u 
75-01-4---------Vi~yl C..loride 0.5 u 
74-83-9---------Eror.cmet:~e 0.5 u 
75-00-3---------Chloroet~e 0.5 u 
6i-64·l---------Acsccne ~ u 
75-35-4---------l,l-Dic~c=~eche~s 0.5 u 
:J..5 6- 60-5-- ... ----- tr-ar.s-!, 2-D:..c.."llor::e=ha"le __ 0.5 u 
75-15-0---------Ca-~on Dis~ fide 0.5 Ui 
75-09-2---------Me~~yl~~e C'"...loride 0.5 u,r 
75-34-3---------1,1-Di~~loroethane 0.5 u: 
156-59-2--------cis-1,2-Dic~oroet:~ene 0.5 u! 
78-93-3---------2-Eutar.one 5 ui 
67-66-3---------Chloroforrn 0.5 ' Ul 
71-55-6---------1,1,1-~ic~~oroet~e 0.5 ui 
56-23-5---------Car=cn Tet=ac.lllori~e 0.5 --I 

iJI 
107-06-2--------1,2-Di~~oroethane . 0.5 U1 
71-43-2---------Eenz~~e 0.5 g! 79-01-6---------Trichloroet~ene 0.5 
78-87-5---------1,2-Di~~oropr~e 0.5 ul 
75-27-4---------Ercmodichlorcmet~~e 0.5 gl 108·10·1--------4-~2~~yl-2-Penta.~~e 5 
10061-01-5------cis-1,3-Dichloropr=Pene 0.5 u: 
108-88-3--------Tolu~~e 0.5 u: 
10061-02-6------trans-1,3-D~Chlorcprop~~e 0.5 ul 
79-00-5---------1,1,2-Tiic~.loroe~iane --- 0.5 u 
591-78-6--------2-H~~one 5 u 
127-18-4--------Tetrac.~orcet:hene 0.5 u 
124-48-1--------Dibrcrnochlorcmet~~ 0.5 u 
108-90-7--------Chloro~~ene 0.5 u 
100-41-4--------Ethylbenzene 0.5 u 
1330-20-7-------Xylene (total) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------Bromoforrn 0.5 u 

FORM I VOA-1 3/90 



. lA-2 EPA SAMPLE NO. 
'VOLATILE ORGAN:I:CS ANALYSIS CA'rA SBEEl 

Lab Name: INCHC:APE ENVIRO!M!NTAL Contract: 962~0 

Lab Code: INCiV'l' case No.: 962~0 SAS No.: SOO No.: 58394 --
Matrix: (soil/water) tQ'I'ER Lab Sample m: 300582 

Sample wt:/vol: S. 0 (g/mL) ML Lab File m: L300582V.D 

Level: (low/medl ww Date Received: 05/09/96 
. 

t Moisture: not dec. -'----- Data Analyzed: 05/l4/96 
' 

GC Coll.lii'I!l: CAP m: o. 53 Cllllll Dilution Factor: l.O 

Soil Extract Vol\llle: (uL) Soil Aliquot Vol\llle: (uLl 

CONCENTRATION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) OG/L Q 

79-34- s--------- ~, l, 2, 2 -Tet-...-a.chloroet.iane_l ____ o_._sl __ u_, 

~RM I VOA-2 3/90 



---------------------------------

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DA~ SHEET 

Lab Name : INCHCAPE ENV!RONME:NT.AL 

Lab Code: INCHVT Case Nc. : 96.210 

Concracc: 96210 

SAS No.: srx; No. : 58394 

Matrix: (soil/water) WA7ER Lab Sample ID: 300608 

Sample wt:/vol: 5.0 (g/mL) ML Lab File ID: L300608V.D 

Level: (low/medl 

% MOisture: not dec. 

GC Column:CAP 

LOW 

ID: 0.53 (m:n) 

Dace Received: 05/10/96 

Daca Analyzed: 05/16/96 

Dilution Factor: 1.0 

Soil Ex:ract Volume: (uL) Soil Aliquot VOllliie: (uL) 

CCNCENTRATION tlNITS : 
CAS NO. CQM?OUND (ug/L or ug/Kg) OG/L Q 

74·87-3---------Chlorome~1ane 0.5 u 
75-01·4---------V'=Yl C">..loride 0.5 u 
74-83·9---------Er=mcmec:ane 0.5 u 
75-00-3---------C">..loroec:ane 0.5 u 
67-64-1---------Acecone 5 t; 
75-35-4---------1,1-Di~~oroec~ene 0.5 u. 
156-60-5--------:ra:~-1,2-Di~~oroec~ene ____ 0.5 u 
75-15-.0-------- -ca=bon Disulfide 0.5 t; 
75-09-2---------Me~yler-e Chloride 0.5 ...... i 

1.: 
75-34-3---------1,1-Di~~oroet~e 0.5 t;: 

156-59-2--------cis-1,2-Dichloroechene 0.5 ui 
78-93-3---------2-Euta.~ne 5 Ui 
67-66-3---------cr..lorofoDn 0.5 Ui 
71-55-6---------1,1,1-Trichloroe~e 0.5 Ul 
56-23-5---------carbcn Tecrac."lloride 0.5 U1 
107-06-2--------:,2-DiC:..loroec.~ 0.5 Ui 
71-43-2---------Ee~~a~e 0.5 u! 
79-01-6---------Tricr..lorcechene 0.5 t;i 

I 

78-87-5---------1,2-Di~iloropropane 0.5 Ul 
75-27-4---------Er=mcdic~orcmec~e 0.5 ul 
108·10-1--------4-Mechyl-2-Pencanone 5 t:l 
10061-01-5------cis-1,3-Dichlorcpr~ene 0.5 t;! 
108-88-3--------Toluene 0.5 tri ! 
10061-02-6------t~~-1,3-D~c."lloroprcoene 0.5 t; 
79 -oo-5-------- -1, 1, 2-Trichloroetha.-:.e" -- 0.5 u 
591-78-6--------2-Hexanone 5 u 
127-18-4--------Tetrachloroethe.~e 0.5 u 
124-48-1--------Dibromochlorometharie 0.5 u 
108-90-7--------Chlorobenzene 0.5 u 
100-41-4--------Ethylbenzene 0.5 u 
1330-20-7-------Xyle.~e (total) 0.5 u 
100-42-5--------Styrene 0.5 u 
75-25-2---------Brornoform 0.5 u 

FORM I VOA-1 3/90 



, 

-·--· . -------- ----

lA-2 EPA SAMPLE RJ. 
VOLATILE ORCaNICS ANlU.YSIS DATA SHEET 

ltfl.4AN96 
Lab Name: INCHCAPE ENVIRONMEN'!lU. Contract: 962~0 

Lab Code: INCHVT 

Matrix: (soil/water) 

Sample wt/vol ; 

Level: (low/medl 

t Moisture: not dec. 

GC Coltllllll:CAP 

Soil Extract Volume: 

CAS NO. 

case No.: 96210 SAS No.: soo No.: 58394 

WATER 

5.0 (g/mL) ML 

ww 

' m: 0.53 (mn) 

(uL) 

Lab Sample m: 300608 

Lab File m: L30060SV.D 

Date Rece~ved: 05/10/96 

Data Analyzed: 05/16/96 

Dilution Factor: 1. 0 

Soil Aliquot Volume: (uL; 

CONCENI'RATION tJNri'S: 
(ug/L or ug/Kgl tlG/L Q 

79-34-5---------1,1,2,2-Tetrachloroethane o.s/ u 
--

FORM I VOA-2 3/90 



• 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYS!S DATA SHEET 

Name: INCHCAPE ENV!:il.ONMEN'I'A.L C:::nt:ract:: 96210 

Code : INCHV'!' case No.: 962:!.0 SAS No.: SDG No.: 58394 

Mat:rix: (soil/wat:erl WATER Lab Sample ID: 300587 

Sa:tq?le wt:/vol: s.o (g/:nL) MI.. Lab File m: L300587DV .D 

Level: (low/medl 

% Moist:~e: not dec. 

!.OW 

!D: 0. 53 (rnm) 

Date Received: 05/09/96 

Data Analyzed: 05/15/96 

Dilution Factor: 76.9 

Soil Ex==act Volume: ___ (uL) Soil Aliquot Volume: (uLl 

CONCENTRATION UNITS : 
C.:l,S NO. (ug/L or ug/Kgl UG/L Q 

74·87-3---------Chloramechane 381 u 
75-01-4---------Vinyl C>.loride 38 0' 
74-83-9--------·5rcmcmec~~e 38 u 
75~00-3~--------Chloroe~:~~e 38 u 
67-54-1---------Ace:one 380 u 
75-35-4---------:,l-DiC:~o:-oechene 38 u 
136-60-5------ ... - ::-~-1, 2-Dic..~oroecl"lene __ 38 u 
75-15-0---------carbon Disulfide 38 u 
75-09-2---------Met:~yler.e Cllor:..::ie 38 u 
75-34-3---------:!.,1-Di~~oroetha-~ 38 u 
156-59-2--------cis-1,2-Di~~or=et~ene 38 u 
78-93-3-------·-2-Eut:anone 380 u 
67-66-3---------~.lorofcrm 38 u 
71-55-6---------1,1,1-~ic~oroet:hane 720 
So-23-5---------ra-bcn Tetrac:.~o=i.de 38 u 
:!.07-06-2--------1,2-Di~~oroet:ha.~ 38 u 
71-43-2---------3enza~e 38 u 
79-01-6---------Trichlcroe~~a~e 1400 
78-87-5---------1,2-Di~.loropr~~~e 38 u 
75-27-4---------3rcmodichlcrcmec~e 38 u 
108-10-1--------4-Met:hyl-2-Penc~•one 380 u 
10061-01·5------cis-1 3-Di~~oroorooa~e ' - . 38 u 
108-88-3--------Toluene 38 u 
10061-02-6------t:rans-1,3-Dic~oropropene ___ 38 u 
79-00-5---------1,:!.,2-~ichloroet:hane 38 u 
591-78-6--------2-Hexanone 380 u 
127-18-4--------Tet:rachloroet:ha~e - 540 
124-48-1--------Dibramc~ilorcmet:~ 38 u 
108-90-7--------Cb.lorobenzene 38 u 
100-41-4--------Ethylbenzene 38 u 
1330-20-7-------Xylene (t:otall 38 u 
100-42-5--------Styrene 38 u 
75-25-2---------srcrnoform 38 u 

FORM I VOA-1 3/90 



• 

1A·2 . EPA SAMPLE NO. 
VOIATILE ORGANIC'S AlQLYSIS DATA SHEET 

. MtlPlAN 
Contract: 96210 

Lab Code: INCiVT case No.: 96210 SAS No.: stG No.: 58394 

Matrix: (soil/water! 'WATER 
. . 

Sample wt/vol: S. 0 (g/mLl ML 

Level: (low/med) ww 
t Moisture: !lOt dec. __ _ 

GC Col=:CAP ID : 0 • 53 (llln) 

Soil Extract Volume: (uL) 

CAS NO. CDMP0tJND 

Lab Sample ID: 300587 

Lab File ID: L300587DV.D 

Date Received: 05/09/96 
. 

Data Analyzed: 05/15/96 

Dilution Factor: 76.9 

Soil Aliquot Volume: (u.!.l 

CONCENTRATION ONITS : 
(ug/L or ug/Kgl OG/L Q 

79·34·5·········1,1,2,2-Tetrachloroethane ___ 38 u 

FORM I VOA·2 3/90 
!JUiJtJ:K5 

• 



l3 EPA S.l\MPLE NO. 
SEMIVOLATILE OR~CS ANALYSIS DATA SHEET 

Lab Name: n.TCHCAPE ENVIRONMENTAL Contract: 96210 

8 Lab Code: !NChil'l' case No.: 96210 SAS No.: SJ:G No.: 5S427 

Matrix: (soil/water) WA:l'.!i..:<. Lab Sample ID: 300742 

Sample wt/vol: 990 (g/!liLl ML 

LOW 

Lab File ID: R300742S.D 

Level: (low/medl Data Received: 05/14/96 

\' Moisture: deca.-:::ad: (Y/Nl_ 

Concentra::ad Extract Vol~~s: 1000(UL) 

Date Extracted:OS/lo/96 

Date Analyzed: 05/20/96 

Injection Volume: 2.0 (uL) Dilution Factor: 1.0 

GPC Clea:r:.t:p: (Y/N) N pH: 

CAS NO. CCME'Ct.'ND 

108·95·2·····---Phenol 

CONCENTRATION tJN!'I'S : 
(ug/L or ug/Kg) UG/L 

1::-44-4--------bis(-2·C~crce~~yll£t~er 
95-57-8---------2-~or::::pher.ol ----
54:-73-1--------1, 3 -Di:..':lorci::en.zene 
106-46-7--------1,4-Di~~or::::benzer.e 
95-50·1··-------1,2-Di:..~orob~~ene 
95 ·48 -7-------- -2-~t:~v::::::her.cl 
lOS-60·1········2 2'-cXvb~s(1-Chlorooropane) ' - -106·44-5-··--·-·4-~t~vlohencl 
62:-64-7--------N-Nitrcso-di·n-oropyl~ne 
67-72·1·--------H~~:..~oroec:~ • --
98·95·3···------Ni::rober.zene 
78-59-1··-------!scohor::::ne 
88-75-5······---2-Nltroohenc~ 
105-67-9--------2,4-~;~a~~vlohenol 
11l-91·l·-------bisC2·C:~oroethoxy)mecharie __ 
120-83-2--------2,4-Di~~orophenol 
120·82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Na::::htha:~~e 
106-47-8--------4-~or::::ani~~e 
87-68·3---------~~cr~orobutadiene 
59-50·7·--------4-~or::::-3-~lphenol 
91-57-6---------2-Methylnaph . ene 
77-47-4---------~~chlorocvclooentadiene 
88-06-2------- · -2, 4, 6-Trichior::::Phenol -
95·95-4---------2,4,5-Tri:..~or~henol 
91-58-7---------2-Chloronaohtha:ene 
88-74-4---------2-Nitroaniiine 
131-11-3--------DL~thylph~ialate 
208·96-8--------Ac~~hthylene 
606-20-2--------2,6-Dinitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acanapht~~e 

FORM I SV-1 

10 
10 
:o 
:o 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
50 
10 
10 
10 
50 
10 

Q 

i 
' t1i 

t1! 
cr: 
u: 
cri 
t1l 
cr: 
cr: 
cr: 
trl 
u~ 
ul 
t1i 
t1! 
t11 
t1i 
t11 
tr! 

' cr: 
tr! 
u: 
cri 
t1 
t1 
u 
t1 
t1 
u 
t1 
u 
t1 
u 
t1 

3/90 

. . ~ . ·... 



, 

------------·- ________ , ___ ,. ___ , ________ _ 
-----------~ 

1C EPA SAMP!.E NO. 
SEMIVOLATILE ORGANICS ANALYS:S DATA SHUI' 

MW-lAN 
Concract:: 962l0 

Lab Code: INCHVT case No. : 9 62:..0 SAS No.: SIG No.: S8427 

Mat:rix: (soil/water) WATER Lab Sample ID: 300742 

Sample wt:/vol: 990 (g/mL) ML 

LCW 

Lab File ID: a300742S.D 

Level: (low/med) 

% Moisture: decanted: (Y/N) 

Concentr.aeed Exer.act Volume: 1000 (!;"'L) 

Dace Recekved: OS/14/96 

Date Extracted:OS/16/96 

Date Analyzed: OS/20/96 

Injection Volume: 2.0 (uLI Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMI?Ct"ND 

Sl-28·5---------2,4-D~t==pr~~l 
100-02-7-·------4-Nie=opher.ol 
132-64-9··------Diber~ofU--.L~ 

CONCENTRATION UNITS : 
(ug/L or ug/Kgl OG/L 

121-14-2--·-----2,4-D~=it=ot:o~~e.~ 
84-66-2-·-----·-Diec~lohtbala:e 
7oos-72-3-------4-ChloiOphe.~yl-;fieriYle~~er __ 
86-73-7---------Fluorene 
100-01-6--------4-Nit=~~~ 
534-=2·1--------4,6-D'~it=o-2-~Btilylphenol 
86-3C-6---------N-nit=osodio~vlanti-~e (1)--
101-S5-3·-------4-Brcmcphenyl-phenyle~~r--
118-74-1--------Hexa~~orobenzene 
87-86-S---------~e.~tacr~orophenol 
85-01-8---------Phenan~~e.~e 
l20-l2-7--------Anthracene 
86-74-8---------carba:ole 
84-74-2---------Di-n-butylph~~ate 
206-44-0--------Fluora.~the.~e 
129-00-0--------Pyrene 
85-68-7---------Eutylbenzylpn::.alate 
91-94-1---------3,3'-Dichlorcbenzidine 
56-55-3--·---·--Eenzc(a)ant.1-~cene 
218-01-9--------Ch--ysene 
117-81-7--------bis(2-Ethyihe.~llphthilate __ 
117-84-0--------Di-n-octylph~~ate 
205-99-2--------Eenzo(b)fluor.anthene 
207-08-9~-------Eenzo(k)fluoranthene 
S0-32-8---------Benzo(a)pyrene 
193-39-S--------Inaeno(1,2,3-cd)pyrene 
53-70-3---------Dibenz(a,hlanthracene 
191-24-2--------Benzo(g,h,ilperylene 

(1) - cannot be separated fran Diphenylamine 

FOR."'! I SV-2 
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l.S 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MH2DAN 

Lab Code: INCHVT case No.: 96210 

Contract: 96210 

SAS No.: SDG No.: 58394 

Matrix: (soil/water) WAT":..'- Lab Sample ID: 300589 

Sample wt./vol: Lab File ID: U300589S.D 

Level: (low/medl 

t Moisture: 

1000 (g/:nL) ML 

LOW 

deca::::ed: (Y/N) 

Concentrated Extract Volur~: 1000 (UL) 

Date Received: 05/09/96 

Date Extracted:05/13/96 

Date Analyzed: 05/18/96 

Injection Volume: 2.0 (uL) Dilution Factor: 1.0 

Gl?C Cleanup: (Y/N) Y 

CAS NO. 

108·95-2--------P~~ol 

pH: 

CONCENTRATION UNITS : 
(ug/t or ug/Kgl OG/L 

111-44-4--------b~s(-2-C~orcechylJEther 
95-57-8------- · -2-Clloropher:ol --
541-73-1-----·-·1,3-Di~~crober.zene 
106-46-7----·---1,4-Di~~crobenze.~e 
95-50-1---------1,2-Di~~crobenze.~e 
95-48-7---------2-Me~~vlohenol 
108-60-1--------2,2'-oXybis(1-Chloropropane) 
1C6-44-5--------4·~~ehvlohenol 
62:.-64-7------- -N-Nitroso-di.-n-p:t·opylaxune_ 
67-72-1---------~~~~oroet~ 
98-95-3---------Ni:robenzene 
78-59-1---------!scohorone 
88-75-5---------2-Nit:rocher-ol 
105-67-9--------2,4-DL~thvlohenol 
111-91-1--------bis(2-~~oroethoxylmeehane 
120-83-2--·-----2,4-Di~~orcchenol -
120-82-1--------1,2,4-~ic~orobenzene 
91-20-3---------Nach~~ene 
106-47-8--------4-Chloroaniline 
87-68-3---------~~cr~orobutadiene 
59-50-7---------4-Clloro-3-~lphenol 
91-57-6------- --2-Meehylnaph ene 
77-47-4---------~~~~orocyclopentadiene 
88-06-2---------2,4, 6-':'ri~~orophenol -
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Clloror.aphe.~ene 
88-74-4---------2-Nitroaniline 
131-11-3--------DL~e.~ylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinieroeoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphther.e 

FORM I SV-1 
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1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATil. SHEET 

·Lab Name: INCHCAPE ENV!RO~ Contract: 96210 

Lab Code: INCHV'I' case No.: 96210 SAS No.: SOO No.: 58394 

Matrix: {soil/water) WAT="..R Lab Sample ID: 300589 

Sample wt/vol: 1000 {g/rnLl ML 

Level: {low/med) LOW 

t Moisture: decanted: {Y'/Nl 

Concentrated Extract Volume: 1000{UL) 

Lab Flle ID: U300589S.D 

Date Received: 05/09/96 

Date Extracted:05/13/96 

Date Acalyzed: 05/18/96 

Injection Volume: 2. 0 (uLJ Dilution Factor: 1.0 

GPC Cleanup: {Y/Nl Y pH: 

CAS NO. 

51-28-5---------2,4-Di~:rophenol 
100-02-7--------4-Ni:rcphenol 
132·64·9--------Diber~ofuran 

CONCENTRATION ONI'l'S : 
{ug/L or ug/Kg) UG/L 

121-14-2--------2,4-D'~':rotoluene 
84-66-2---------Diet~vlph~~late 
7005-72-3-------4-~~orophenyl-p&enyieEhir __ 
86-73-7---------Fluorer.e 
100-01-6--------4-Nitrcani~~~ 
534·52-1--------4,6-D~tro-2-methylphenol 
86-30-6---------N-ni:rosodiphenylamine {1)--
101·55-3--------4-Bromcpheayl-phenyle~~r--
119-74-1--------Hexaellorobenzene 
87~86-5---------PentaC:~orophenol 
85-01·8---------?her.an~~ene 
120-12-7--------Ant:~cene 
86-74-8---------carbazole 
84-74-2---------Di-n-butylph~~ate 
206-44-0--------Fluo~~thene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55·3---------Ben:o{a)an~~cene 
218-01·9--------Chrysene 
117-81-7--------bis{2-EthyfheXY1)PE£hilate 
117-84·0--------Di-n-octylpht.~ate --
205-99·2--------Benzo{blfluorantheni 
207-08-9--------Benzo{klfluoranthene 
50-32-8-------- -Benzo {a) pyrene 
193-39·5·-------~~o{1,2,3-cdlpyrene 
53-70·3---------Dibenz{a,h)anthracene 
191-24-2--------Benzo{g,h,ilperylene 

{1) - Camlot be separated from Diphenylamine 

FORM I SV-2 
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lB ~A SAMPLE NO. 
SEMIVOLATILE ORGMICS ANALYSIS DATA SEEn' 

MW4DAN 
Lal:l Name : INCHCAPE ENVIRONMEN'I'AJ,. Cont:ract:: 96210 

:..ab Code: INCHVT case No.: 96210 SAS No.: SOO No. : 58394 

Ma.t:rix: (soil/wat:er) ~'!'ER Lab Sample ID: 300584 

Sample wt:/vol: 

Level: (low/medl 

t Moist:ure: 

1000 fg/mL) ML 

LOW 

decam:ed: fY/N) _ 

C=cent:rated Ext:ract: Volurr.e: 1000 (L"Ll 

Lab File ID: li'3 00584S .D 

Dat:e Received: 05/09/96 

Dat:e Ext:racted:05/l3/96 

Dat:e Analyzed: 05/18/96 

Injection Volume: 2.0 (ct.) Dilution Factor: 1.0 

Gl?C Cleam:.p: (Y/N) Y pE: 

CAS NO. COMPOUND 

109-95-2--------Ph~ol 

CONa:NTRATJ:ON tlNI'!'S : 
(ug/L or ug/Kg) OG/L 

lll-44-4--------bis(-2-CS'oroet~yl)Et~er 
95-57-9---------2-C:~orooha~ol ----
541-73-1--------1,3-~i~~crobe~a~e 
!.06-46-7--------1,4-Di~2orober.za~e 
95-50-1---------1,2-~i~~oroba~ene 
95-48-7---------2-Me~~ylpha~ol 
!.08-60-1--------2,2'-oxybis(1-CSloropropane) 
106-44-5--------4-Methylphenol 
621-64-7--------N-Ni:roso-di-n-oropyl~ 
67-72-1---------Hexa~~croetnane --
98-95·3---------Nitroben=a~~ 
78-59·1---------rscohorone 
88 -75·5--------- -2-N~:crop~oi 
105-67-9--------2,4-Dime~~ylphenol 
1!.!.-91·1--------bis(2-~oroethoxylme~~--
120-93-2--·-----2,4-Di~2orophenol 
!.20-82-1--------1,2,4-T=ic~orobenzene 
9!.-20-3---------Naphthalene 
106-47-8--------4-~oroaniline 
87-68·3---------Hexa~orobutadiene 
59-50-7---------4-~~oro-3-Met:hylphenol 
91-57-6---------2-Methylnaoh~ene 
77-47·4---------sa~~croeyclopentadiene 
88-06-2---------2,4,6-T=i~~oroohenol ---
95-95-4--------·2,4,5-T=ichlorophenol 
9!.·58-7---------2-Chloror.aph~ene 
88-74-4-------- -2-Ni:roa.~line 
131-11-3--------Dimethylph~ate 
208-96-8--------Aconaphthylene 
606-20-2--------2,6-0init:rot:oluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenapht:hene 

FORM I SV-1 
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!.0 
10 
10 
!.0 
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1C 
SEMIVOLATILE ORGANICS ANALYSIS DAT.A SHEET 

EPA SAMPLE NO. 

Lab Name: INCHCAPE ENVIRONMENTAL Con::::acc: 96210 
0 

Lab Code: INCHVT case No. : 96210 SAS No.: stG No.: 58394 

Macrix: (soil/wat:er) WATER Lab Sample ID: 300584 

Sample wt:/vol: 

Level • -. (low/med) 

t Me is cure: 

1000 (g/mL) ML 

LOW 

decanced: (Y/~J 

Lab File ID: 03005845 .D 

Dace Received: 05/09/96 

Dace Ext:racted:05/13/96 

Concene:at:ed Ext:ract Volume: 1000 COL) Dace Analyzed: 05/18/96 

Injeceion Volume: 2. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 

as NO. COMPOUND 

51·28-5---------2,4-DL~t:rcoher~l 
100-02-7--------4-Nit::r~l 
132-64-9--------Dibenzofuran 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) CG/L 

121·14-2--------2,4-Din;t:rceolue:e 
84-66-2---------Dieehylphe=alat:e 
7005-72-3-------4-Chlorophenyl-phenyleESer __ 
86·73·7···--·---Fluo~~e 
100-01·6·-------4-Nitr~-~ 
534·.52·1·-------4,6-DL~tro-2-me~~ylphenol __ 
86·30·6---------N-nitros~pheoylamine_(l) __ 
101·55-3--------4-Bromophe-"Yl·phenylet:her 
118·74-1--------Hexa~~orcbenzene ---
87·86-5---------Pent:a~~orcoheccl 
8.5-01-8---·----~Phenan~~e 
l20-l2-7--·---·-Ant:h-~cene 
86·74·8-·····---car.bazole 
84·74-2·····-···Di-n-but:ylphehalaee 
206·44-0····--·-Fluorant::~e 
129·00·0····----Pyrene 
8.5·68-7---------But:ylbenzYlphtsala:::e 
91·94·1-----·---3,3'·Dichlorobenzidine 
.56·55-3·-·------Benzo(alane~cene 
213·01-9--------Chrysene 
117-8l·7--------bis(2·E~~exyllphehiiaee 
117-84·0----·---Di-n-ocey_phthaJaee --
205-99·2--------Benzo(blfluoranthene 
207-08-9-·------Benzo(klfluoranthene 
.50-32-8--------•Benzo(alpyrene 
193-39·5··------Indeno(l,2,3-cdlpyrene 
53·70-3---------Dibenz(a,hlanthracene 
191-24·2--------aenzo(g,h,ilperylene 

(l) - Cannot be separaeed frcrn Dip~~lamine 

FORM I SV-2 
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lB EPA SA..'Io!PLE NO. 
SEMIV'OLATILE ORGANICS ANlU.YSIS DATA SHEET 

Cont.ra.ct:: 96210 

• Lab Code: INCiV'I' case Nc. : 96210 SAS .ro. : SDG No.: 5S394 

• 

Mat.rix: (sci: /wat.er) WATER Lab Sample ID: 300586 
. 

Sample wt:./vc:: 1000 (g/:nLl ML 

LOW 

Lab File ID: U300586S.D 

Level: (lcw/medl 

% Moisture: deca.r..t.ed: (Y/N)_ 

F==ce.'lcra.ced E:xt:racc Volume: 1000 (lJL) 

Dace Received: 05/09/96 

Dace Ext:ract:ed:05/13/96 

Dace Analyzed: 05/18/96 

Injection vc:ume: 2.0 (uL) Dilution Factor: l.O 

GPC Cleanup: (Y/N) Y 

CAS NC. 

108-93-2--------?henol 

pH: 

CQNCENTRATION UNITS: 
(ug/L or ug/Kgl OG/L 

111-44-4--------bis(-2-~orce~~vlJEw~er 
95-57-8---------2-~lorophencl - -----
541-73-1--------1,3-Di~~orobenzene 
106-46-7--------1,4-Di~1lorobenzene 
95-50-1---------1,2-Di~~orobenzene 
95-46-7---------2-~~~hy":..phe.'lol 
108-60-1--------2,2 -oxybis(1-~~oropropaneJ 
106-44-5--------4-~~~~ylphenol 
621-64-7--------N-Nit:=oso-di-n-orocv~~ 
67-72-1--- ------ Hexa~'"'~croecr.a..-re -- -
98-95-3-"-------Nit=obe.'lzene 
78-59-:---------!scphorone 
88-75-5---------2-Ni~=cpheno~ 
105-67-9--------2,4-Dimew~ylpcenol 
111-9:-l--------bis(2-~oroe~~)met:hane 
120-83-2--------2,4-Di~~orophenol -
120-82-1--------1,2,4-T=ichlo=obenzene 
91-20-3---------Nach~~ene 
106-47-9--------4-~~oroanilL~e 
97-68-3---------Hexa.~~orobucadie.'le 
59-50-7---------4-Chloro-3-Me~~lphenol 
91-57-6---------2-Meehylnaph~~ene 
77-47-4---------:a:exa.~~orocyclopentadiene 
99-06-2---------2,4,6-Trichlorophenol ---
95-95-4---------2,4,5-T=ichlorophenol 
91-59-7---------2-~~oronanhthalene 
88-74-4---------2-Nit:rcaniiine 
131-11-3--------Dimeehylphthalace 
209-96-9--------Acenaphchylene 
606-20-2--------2,6-Dinit:rotoluene 
99-09-2---------3-Nit:rcaniline 
93-32-9---------Ac~.apht:hene 

FORM I SV-1 
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1C 
SEMIVOLATILE ORGANICS ANALYSIS DA'!'A SHEET 

EPA SAMPLE NO. 

Lal:l Name: !NOiCAPE ENVIRONMENTAL Contract: 96210 . 
Lab Code: !NCHVT case No.: 96210 SAS No.: SilG No.: 58394 

Matrix: (soil/water) wr..TER Lab Sample ID: 300586 . 
Sample wc/vol: 1000 (g/mL) ML 

Level: (low/medl ww 
% Moisture: decanted: (Y/N) 

Lab File ID: 0300586S.D 

Date Received: 05/09/96 

Date Extracted:05/13/96 

Concentrated Extract Volume: 1000 (tJLl Date Analyzed: 05/18/96 

Injection Volume: 2.0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y pH: 

CAS NO. COMPOUND 

51·28-5---------2,4-DL~t:rcpr~ol 
100-02-7--------4-Nit:rcphenol 
l3 2- 64-9- - -- - - - -Dibenzofu..--an 

CONCENTRATION ONITS : 
(ug/L or ug/Xgl CG/L 

12:-14-2--··----2,4-Di~troto~uene 
84-56-2----·--·-Diechvlohthalat:e 
7oo5-72-3-------4-Chlorophecyl-pheriy1etser __ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroani~~ 
534-52-1-- ··--- -4, 6-D~tro-2-mechylphenol __ 
86-30-6---------N-nitrosodiphecylamine (11 __ 
101-55-3--------4-Bromophecyl-phenylet:Eer ___ 
118-74-1--------Hexa~~orobenzene 
87-86·5---------Penta~~orcphenol 
85-01-9----·--·-Phenan~ 
120-12·7--······Anchracene 
96-74-9·--···---car.ba:ole 
94-74·2·--···---Di-n-butylph~Silate 
206-44-0---·----Fluoranthene 
129-00-0-···----Pyrene 
95-69-7·-----·-·ButylbenzylphtEilate 
91·94·1·---··-··3,3'-Dichlorobenzidine 
56-55-3----···--Benzo(alanthracene 
219-01-9--------Chrysene 
117-91-7--··--··bis(2-EtfiYlhexyi)Pfichalate __ 
117-94·0--------Di-n-octylphthalate 
205·99-2······--Benzo(blf1uoranthene 
207·09-9····----Benzo(k)fluoranthene 
50-32-9----·----Benzo(a)py:ene 
193-39-5--------Indeno(1,2,3-cdlpyrene 
53-70-3---------Dibenz(a,h)ant.~cene 
191-24-2--------Benzo(g,h,ilpe:ylene 

(1) - cannot be separated fran Diphenylamine 

FORM I SV-2 
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lB EPA SAMPLE NO. 
SEMIVOLA.'I'ILE ORGA.'liCS ANALYSIS DATA SHEET 

MW-SAN 
Cont:ract:: 96210 e Lab Code: INCHV'!' Case Nc. : 9621.rJ SAS No.: srG No.: S8427 

Ma.tr:.X: (soil/water) WATER Lab Sample ID: 300740 

Sample wt:/vol: 990 (g/rnLl ML 

LOW 

Lab File ID: R300740S.D 

Level: (low/medl 

t Moist:t=e: decan::ed: (Y/Nl 

Concent:=a::ed ~rae: Volume: 1000 ('CJL) 

Date Received: OS/14/96 

Date Extract:ed:OS/16/96 

Dat:e :ca.lyzed: OS/20/96 

Inject:icn Volume: 2.0 (~) Dilution Factor: 1.0 

Gl?C Cleanup: (Y/Nl N pH: 

O..S NO. COMPCL'ND 

108-9S-2--------Phenol 

CONCENTRATION ~: 
(ug/L or ug/Kg) UG/L 

::1-44-4---- ·- --bis ( -2 -c \ oroet:.."l.vl. l Et:.."ler 
95-57-8---------2-~2orcphenol - ----
54l-73-1--------1,3-Di~2orobenzene 
106-46-7--------l,4·Di~~orobenzene 
95-50-1---------1,2-Di~~orobe-~e-~e 
95-48-7---------2-~~:~ylphe-~ol 
108-60-1--------2,2'-oxybis(1-CSloropropanel 
106-44-S--------4-Me~"l.ylphenol 
621-64-7--------N-Ni::roso-di-n-propyl~e __ 
67-72-1---------Hexa~~oroethane 
98-9S-3---------Nitrobenzene 
78-59-1---------Isocr.orone 
88-7S-s---------2-N~:rophenol 
105-67-9--------2,4-Dimethylphenol 
1ll-91-l--------bis(2-~2oroet:hoxy)met:hane 
120-83-2-------- -2, 4-Di~~orophenol --
120-82-1--------1,2,4-Trit:..~orobenze-~e 
91-20-3---------Na~h~e-~e 
106-47-8--------4-~2oroani1ine 
87-68-3---------Hexa~~crobut:adiene 
S9-S0-7---------4-~2oro-3-Met:hylphenol 
91-S7-6---------2-Met:.."lylnaoht:halene 
77-47·4---------Hexat:..~oroeyclopentadlene 
88-06-2---------2,4,6-Trichlorophenol ---
9S-9S-4---------2,4,5-Trichlorophenol 
91-S8-7---------2-Chloronaphthalene 
88-74-4---------2-Ni::rcaniline 
131-11-3--------Dimet:.."l.ylphthalat:e 
208-96-8--------Acecaphthylene 
606-20-2--------2,6-Dinitrotolue-~ 
99-09-2---------3-Nitroaniline 
83-32-9---------Ace_~phthene 

FORM I SV-1 

101 
10 
:a 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
lO 
10 
10 
10 
10 
10 
10 
10 
so 
10 
so 
10 
10 
10 
so 
10 

Q 

u 
u 
u 
u 
u u; 
Ui 
u: 
ui 
Ui 
ui 
U/ 
Ul 
Ul 
ui 
Ui 
ui 
u; 
Ui 
U! 
Ui 
u: 
Ui 
ui 
ui 

I 
Uj 
rJ! 
u[ 
Ui u; 

I 

Ui 
u' ul 
I 
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1C 
SaavoLATILE ORGANICS ANALYSIS DA'!A SHEET 

EPA SAMPLE NO. 

Lal:l Name: INCHCAPE ENYIROMeiTAL Concract:: 962l.O , 
Lal:l Code: INCHVT Case No.: 96210 SAS No.: soo No.: 58427 

Ma.t:::.-'_x: (soil/water) WATER Lab Sample ID: 300740 

Sample wc/vol: 990 (g/mLJ ML 

Level: (low/med) .WW 

;t Moisture: decanted: (Y/N) 

ConcentJ:"lted Extract: Volume: 1000 (UL) 

Injeccion Volume: 2.0 (uLi 

Lab File ID: R300740S.D 

Date Received: 05/14/96 

Date Extracted:05/16/96 

Date Ailalyzed: ·05/20/96 

Dilution Factor: 1.0 

GPC Cleanup: (Y/Nl N pH: 

QS NO. 

51-28-5·--------2,4-Dinit:rochenol 
100-02·7--------4-Ni:rqphenOl 
132-64-9--------Diber~ofurar. 

CONc:=:NTRATJ:ON tJNITS : 
(ug/L or ug/Kg) OG/L 

121-14-2--------2,4-Dinitroco~uene 
84-66·2---------Diet:~lpht:r~ate 
7005-72·3-------4-~~orophe:yl-pneny~ee.~ __ 
86-73-7---------Fluor~~ 
100- 01·6------- -4-Nitroaml:..."!e 
534-52·1--------4,6-Dinit:ro-2-mee.~ylpnenoi 
86-30-6·--------N-ni:rosodipr~lamine_(l.l:: 
101-SS-3--------4-Bromophe:yl-phenylether ___ 
118-74·1--------Hexa~~orobe:zene 
87-86-S·--------Pent:achlorcchenol 
8S-01·8---------Phenant:hreci 
120-12-7--------Anth-~cene 
86-74-8·--------carbazole 
84 -74-2·- -·----- -oi-n-bueyipnchalaee 
206-44·0--------Fluorant:hene 
129-00-0--------~~· 
85-68-7---------ButylbenzyipnCEalate 
91-94·1---------3,3'-Dichlorobenzidi~e 
56-S5·3---------Benzo(alane.i-~cene 
218-0l-9--------Chrysene 
117-81·7------- -bis (2·EthYL~~i)PhtEala:te __ 
ll7-84·0--------Di-n-octylph~ate 
205-99·2--------Benzo(blflucranthene 
207-08·9--------Benzo(klfluo:ane~ene 
50-32·8·--------Benzo(alpyrene 
193·39-S--------Indeno(1,2,3-calpyrene 
S3-70-3·--------Dibenz(a,hlanthracene 
l9l-24·2--------Benzo(g,h,ilperylene 

(l) - Cannot be separated fran Diphenylamine 

FOR."! I SV • 2 

0 

so u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
so 1J 
so 1J 
10 1J 
10 1J 
10 1J 
so 1J 
10 1J 
10 1J 
10 1J 
10 1J 
10 1J 
10 1J 
10 1J 
20 1J 
10 1J 
10 1J 
10 u 
10 1J 
10 u 
10 u 
10 u 
10 u 
10 u 
l.O u 

3/90 
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lB EPA SAMPLE: YO. 
SE1rVQI.JL""!LE ORGA.'II!CS A.~YSIS DATA SHEET 

MloJ-SANB 
Lab Name: '"NCHCAPE ENVIRONMENTAL Concracc: 96210 

• Lab Code: =~ Case Nc.: 962:J SAS No.: SOO No.: 58427 

• 

Macrix: ( sci.l/wacer) WATER Lab Sample ID: 300741 

Sample wt:/vol: 995 (g/rnLi ML Lab File ID: R30074lS.D 

Level: (2.cw/med) LOW 

t Moiseure: decar.::ed: (Y/Nl 

Concene~~esd Extract Volurrs: 1000 (UL) 

Injeceion Volume: 2.0 (~) 

Dace Received: 05/14/96 

Dace Extraceed:OS/16/96 

Dace Analyzed: 05/20/96 

Dilueion Faceor: 1.0 

GPC Cleanup: (Y/Nl N pE: 

CCM!'COND 
CONCENI'RATJ:ON UNITS : 
(ug/L or ug/Kg) UG/L 

108-95-2--------Pher.ol 
l11-44-4--------bis:-2-~croechy2.)E~~er 
95-37-8---------2-~~orooher.ol ----
541-73-1--------l,3-Di~1icrobe~a~e 
106-46-7--------1,4-Di~~crobenzene 
95-:0-1---------:,2-Dicr~orcbe.~a~e 
95-49-7---------2-~~chvloher.ol 
109-60-1--------2,2'-oXybis(1-C5loropropane) 
106-44-5--------4-~~~~ylphenol 
621-64-7--------N-Ni::roso-Ci-n-propyl~ne __ 
67-72-1---------Ha~~~oroe::bane 
98-95-3---------Nitrobe.~zer.e 
78-:9-1---------Iscohorone 
88-75-5---------2-Nl::rooher.o~ 
l05-67-9--------2,4-DL~~~vlohenol 
11l-91-1--------bis(2-~o~echoxy)methane __ 
120-33-2--------Z,4-Di~~oropha~ol 
120-62-1--------1,2,4-Tric:~orobenzene 
91-20-3---------Nach::halens 
106-4 7-8------- -4- C.~oroani.l.ine 
87-68-3-------- -Ha~~~orci::ucadiene 
59-50-7---------4,~oro-3-Meehylpheno~ 
91-57-6---------2-Mechylnachehalene 
77-47-4---------Ha~chloroeyclopeneadiene ___ 
88-06-2---------2,4,6-Tri~~orochenol 
95-95-4---------2,4,5-Tric:~or=Phenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroani2.ine . 
131-11-3------- -DL'TieChylpht:..'1alaee 
208-96-8--------Aca~phchylene 
606-20-2--------2,6-Dinitrocoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Aca~phcher.e 

FOR:.'1 I SV- 1 

Q 

10 u 
!.0 t: 
:i.O ... 
10 t;: 
lO t:: 
10 U' 
10 t: 
10 u 
10 u 
:o u 
lO u 
lO u: 
:o u: 
lO u· 
lO U: 
10 u· 
10 U! 
10 u: 
lO t;'! 

:o U! 
10 t;: 
10 u· 
10 U: 
lO ui 
10 ui 
so ul 
10 u: 
50 u! 
10 Ul 
10 Ul 
10 u: 
50 U' 
10 ul 

I 
3/90 
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1C EPA SAMPLE NC. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

MN-SANB 
Contract:: 96210 

Lab Code: INCHVT case No. : 96210 S.AS No.: SDG No.: 58427 

Matrix: (soil/water) WA':'ER Lab Sample ID: 300741 

Sample wt/vol: 

Level: {low/med) 

\' Moisture: 

995 (g/rnL) MI.. 

LOW 

decanted: {Y/N) 

Lab File m: R30074lS.D 

Date Received: 05/14/96 

Date Extracted:05/16/96 

Concentrated Extract Volume: 1000 (UL) Date Acalyzed: 05/20/96 

Injection Volume: 2.0{uL) Dilution F.ac~or: 1.0 

GPC Clea."'lup: {Y/N) N pH: 

CAS NO. COMPCu"ND 
CONCENTRATION UNITS : 
(ug/L or ug/Kg) OG/L 

51-28-5---------2,4-Dir~:roph~ol 
100-02-7--------4-Nitrophenol 
132-64-9--------Diber~ofurar. 
121-14-2--------2,4-Dinit:roto~~ene 
84-66-2---------D~et~ylphthala:e 
7005-72-3-------4-Ch:orophenyl-phenyleEher __ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroanil~ 
534-52-1--------4,6-Dinitro-2-met:hylphenol 
86-30-6---------N-nitrosodiphe:ylamine_{1):: 
101"55-3--------4-Brcmcp~~l-phenylether ___ 
118-74-1--------Hexa~~oroeenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenan~~ 
120-12-7--------Anth-~cene 
86-74-8---------car.bazole 
84-74-2---------Di-n-butylph~~a1ate 
206-44-0--------Fluora.nthene 
129-00-0--------Pyrene 
85-68-7---------3utylbenzylpht5alate 
91-94-1---------3,3'-Di~~ordeenzidine 
56-55-3---------3enzo(a)an~~~cene 
218-01-9--------Chrysene 
117-81-7--------c~s<2-Eterlhexy1>Pfiehilar.e __ 
117-84-0--------D~-n-octy ph~1alate 
205-99-2--------Benzo{b)fluorant:hene 
207-08-9--------Benzo{k)fluorant:bene 
50-32-8---------Benzo{a)pyrene 
193-39-5--------~~o{1,2,3-cdlpyrene 
53-70-3---------Dibenz{a,hlanchracene 
191-24-2--------Benzo{g,h,ilpe:ylene 

{1) - cannot be separated frcm Diphenylamine 

FORM I SV-2 

. 

so 
so 
10 
:.o 
10 
10 
10 
50 
50 
10 
10 
10 
so 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
lO 
10 
10 
10 
10 
10 

Q 

u/ 
u: 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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l.3 EPA SAMPLE NO. 
SEMIVOIATILE ORGANICS ANALYSIS DA'm SHEET 

Lab Name: INCHCAPE ENV!.'<.ONMEN':'AL Contract: 962~0 

Lab Code: INCHVT case No. : 96210 SAS ~:o.: SOO No. : 58394 

Matrix: (soil/water) WJI:.:."'- Lab Sample ID: 30059~ 

Sample we/vel: ~000 (g/rnLl ML 

LOW 

Lab File ID: 030059lS.D 

Level: (low/medl 

!fr Moisture: decant:ed: (Y/Nl_ 

Concentrated Extract Volwre: 1000 (ULl 

Date Received: 05/09/96 

Date EXtracted:05/13/96 

Date Analyzed: 05/~8/96 

Injection Volume: 2.0 (uL) Dilution Factor: 1.0 

Gl?C Cleanup: (Y/N) Y pH: 

CAS NO. CCMPOL"ND 
CONCENTRATION UNITS: 
(ug/L or ug/Kgl OG/L 

108-95-2--------?h~~ol 
lll-44-4··------b~s(-2-Chloroe~~vl)E~~er 
95-57-8-------- -2-Cllcr;:,chenol - --
541-73-1--------:,3-Di~~~orober.zene 
106-46-7--------1,4-Di~~orobenz~~e 
95-50-1---------1,2-Di~~orober.zene 
95-48-7---------2-Met:.vlohenol 
108-60-1--------2 2'-oXvbis(1-Chlorooropane) 

' - -106·44-5------·-4·Me~~ylphenol 
62~- 64-7------- -N·Nitroso-di-n-propyiam:ule_ 
67-72-l---------E~~~~oroet:hane 
98-95-3---------Nitrobenzene 
78-59-1---------:sochorone 
88-75-5---------2-Nlt:ropr~i -
105-67-9--------2,4-Dimethylphenol 
l1l-91·1--------bis(2·ChloroethoxyJme~~-
120-83·2--------2,4-Di~~orophenol 
120-82·1--------1,2,4-Trichlorobenzene 
91-20-3---------NaPhtr4l~~e 
106-47-8--------4-Chloroaniline 
87-68·3---------E~~c.~orobutadiene 
59-50-7---------4-Chloro-3-Methylphenol 
91-57·6---------2-Me~~ylnaphthalene 
77-47-4---------F~chlorocyclopentidiene 
88·06-2---------2,4,6-Trichlorcphenol -
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronach~ialene 
88-74-4---------2-Nitroaniline 
131·1~-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 

FORM I SV-1 

10 
10 
10 
10 
10 
~0 
~0 
~0 
~0 
10 
10 
~0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
~0 
10 
~0 
25 
10 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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. 1~ EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANJU..YSIS DATA SHEET 

Contract: 96210 

Lal:l Code: INCHVT case No. : :; 5210 SAS No.: SilG No.: 58394 

Matrix: (soil/water) WATER Lab Sample ID: 300591 

Sample wt/vol: 1000 (g/::-L) ML Lab File ID: U30059lS.D 

Level: (low/mecil LCW 

\' Moist:ure: decanted: (Y/N) ___ 

Concent:::at:ed Extract: Volume: 1000(tlL) 

Inject:ion Volume: 2.0(uL) 

Date Received: 05/09/96 

Dat:e Extract:ed:05/13/96 

Date Analyzed: 05/18/96 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

CAS NO. COMPCUN: 

51·28-5------···2,4·D~~:=cche~ol 
100·02-7--------4-Nit:r~~enol 
132-64-9--------Diber.zc~~-an 

CONCENTRATION 'ClNITS : 
(ug/L or ug/Kg) OG/L 

121·14·2········2,4·D~~==ot:o~~ene 
84·66-2---------Diethylp~t.hala:e 
7005-72-3-------4-Chlor:;henyl-phenyiether __ 
86-73·7---------Fluo~e 
100·01-6--------4-Nitr~l~e 
534·52-1--····--4,6-Di~:ro-2-~s~~ylphenol 
86·30·6---------N-nitrcsodiphe-~lamine (1):: 
101·55-3--------4-Brcmc;henyl-phenylet:Eer ___ 
118-74-1--------aexa~~c:obenzene 
87-86·5---------~~ta~~~rophe~ol 
85·01-8-------·-Phecan~~-er.e 
l20·l2·7······--An~~ca~e 
86-74-8---------carbazc:e 
84-74-2---------Di-n-~:ylpht.:~at.e 
206-44·0·······-Fluorar.:~ 
129-00-0--------~~ 
85-68·7---------But.ylb~:ylpht.~~at.e 
91·94-1·········3,3'·D~c~orobenzidine 
56·55·3·---- --- -Benzo (a: ant:h...'"acene 
218-01-9--------~ser.e 
117-81-7--------bis(2·Et:~ylhexyi}ph£halate __ 
117-84-0--------Di-n-oe:ylpht.~ate 
205-99-2--------Benzo(blfluoranthene 
207-08-9--------Benzo(k:fluoranthene 
50-32·8---------Benzo(a:;yrene 
193-39-5--------Indeno(:,2,3-cdlpyrene 
53-70-3---------Dibenz(a,hlant:hracene 
191-24-2--------Benzo(g,h,ilpe:ylene 

(1) - cannot be separateC. fran Diphenylamine 

FORM I SV-2 

Q 

25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

3/90 
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lE! EPA SAMPLE ~0. 
SEMIVOLATT..LE ORGANICS AW..:.YSIS DATA SHEET 

MH-6DAN 
Lab Name: INCHCAPE ENVIRONMENTAL Conc:::acc: 96210. 

Lab Code: INCHVT case No.: 96210 SAS No.: SI:G No.: 58427 

Mat:.rix: ( soi:!./wacer) WA:l!..R Lab Sample ID: 300865 

Sample wt:/vol: 990 (g/rnLl ML Lab File ID: R300865S .D 

Level: (lcw/medl LOW 

t Moist:.ure: decant:.ed: (Y/N) 

Concentrated Ext:rac:: Volume: 1000 (UL) 

Dace Received: 05/15/96 

Dace Ext::::ac::ed:OS/16/96 

Dace Analyzed: 05/21/96 

Injection Volume: 2.0(uL) Oilucion Fac::or: 1.0 

GPC Cleanup: (Y/N) N pH: 

I 

COMPO'GNO 

108-95·2--------?henol 

CONCENTRATION ONr!'S : 
(ug/L or ug/Kg) OG/L 

111·44·4--------bis(-2-CSicrcet:.hylJE~~er 
95-57-8------·--2-~oropher.cl 
541-73-1--·-----:,3-Di~~orobenzer.e 
106-46·7--------1,4-Dichlorcbenza~e 
95-50-1-----·--·1,2-Di~~orcber.zene 
95-4S-7----·····2·Me~~vl~henol 
108-60-1--------2,2'-cXybis(:-Chlcropropane) 
106-44-5--------4-Met:.hylpher.ol 
621-64-7---·----N-Nit:roso-di-n-prcpyl~ __ 
67-72-1·--------Ea~~~oroet:.~~ 
98-95-3---------Ni:rcbenza~e 
78-59-1·---·----!s~horcne 
88-75-5----·----2-Nit:r~heno~ 
105-67-9--------2 4-0~~~vlcnenol ' - -111·91-1--------bis(2-Chloroet:.hoxy)meiF~ 
120-83-2--------2 4-0i~~orochenol .--' -l20-S2-l--------1,2,4·Trichlorobenzene 
91·20-3---------Naoh~~ene 
106-47-8--------4-Chloroani~~,e 
87-65-3---------Eexa~~orcbut:.adiene 
59-50-7---------4-Chloro-3-Me~~lphenol 
91·57-6---------2-Me~~ylnaph~~ene 
77-47-4---------Hexa~~orocyclopencadiene 
88-06-2·--------2,4,6-Trichlorophenol ---
95-95-4---------2,4,5-Trichloropha~ol 
91-58-7·--------2-Chloronalh~~ene 
88-74-4·--------2-Nicroani ine 
131-11-3--------0imethylph::halace 
208-96-8--------Acenapht:.hyler.e 
606-20-2--------2,6-Dinicrocoluene 
99-09-2-----·---3-Nit:.roaniline 
83-32-9·--------Acenaphchene 

FORM I SV-1 

101 
10 
10i 
10! 
101 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
so 
10 
10 
10 
50 
10 

Q 

! 

u 
u 
U' ,' 
u' 
U' 
U' 
ui 
U/ 
Ui 
Ul 
gl 
u 
u 
u 
ul 
uj 
gl 
ul 
ui 
ui 
ul 
ul 
ui 
gl 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO. 
SEMrVOLATILE ORGANICS ANALYSIS DATA SHEET 

Mli-6DAN 
Lab Name: INCHCAPE ENVIRONMENTAL Contract: 96210 

Lab Code: INCHVT case Nc.: 96210 SAS No.: SDG No.: 58427 

Matrix: ( soil/waterl WAT"'....R Lab Sample ID: 300865 

Sample wt/vol: 990 (g/rnLl ML Lab File ID: R3C0865S.D 

Level: (low/medl LOW 

t Moisture: decanted: (Y/Nl 

Concentraced Exeract Volume: 1000 (UL) 

Date Rece~ved: 05/15/96 

Date Extracted:05/16/96 

Date Analyzed: 05/21/96 

Injecticr. Volume: 2 .o (uL) Dilution Factor: 1.0 

Gl?C Clear.~.:p: (Y/N) N pH: 

O.S NC. COMPCtJND 
CONCENI'RATJ:ON tlNITS : 
(ug/L or ug/KgJ UG/L 

51-28-5---------2,4-Dinitrcphencl 
100-02-7--------4-Nitrophenol 
132-64-9--------Diber~ofuran 
121·14-2--------2,4-Di~troto~uene 
84·66-2---------Diet~ylpht~ate 
7005-72-3----·--4-Chlcrcphenyl-pheriYle~~--
86·73-7---------Fluoro~e 
100-01-6--------4-Nitr~Iine 
534-52-1--------4,6-Dinitro-2-me~~ylphenol 
86-30-6---------N-nitrosod.iphenylamine (1)--
101-55-3--------4-Brcmcphenyl-phenyletEer--
119-74-1--------Hexa~~orobenzene ---
87-86-5---------Penta~~orophenol 
85-01-8---------Phenan~~ 
120-12-7--------An~~~c~~e 
86-74-8---------ca_~azole 
84-74-2---------Di-n-butylph~~ate 
206-44-0--------Fluoranthene 
129-00-0--------Pvrer~ 
85-68-7---------BUtylbenzylphthalate 
91-94-1---------3,3'-Dic~orcb~~zidine 
56-55-3---------Benzo(a)anthracene 
213-01-9--------Chrysene 
117-81-7--------bis(2·E;.erlh:exy~!phthilate 117-84-o--------Di-n-oct~ pht~•1aee --
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------B~~o(kJfluoranthene 
50-32-8---------Benzo(aJpyrene 
193-39-5--------Indeno(1,2,3-cdJpyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,iJperylene 

(1) - cannot be separated frcm Diphenylamine 

FORM I SV-2 

. 

50 
50 
l:J 
1~ 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
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-------··----···--·---

13 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DA':'A SHEET 

MW-BDAN 
Name: INCHCAPE ENVIRONMENTAL Contra::t: 9621.0 

Code: INCHVT Case No. : 96210 SAS :<c. : SDG No.: 58427 

Matrix: (soil/wat:er) WATER Lab Sample ID: 300864 

Sample Wt:/vol: 1000 (c:/mL) ML Lab File ID: R300864S .D 

Level: (lcw/med) LOW 

% Moisture: decantee: (Y/N)_ 

Concent:at:ed Extract: Volume: 1000 CuLl 

Date Received: 05/:5/96 

Date Ext:ract:ed:05/l6/96 

Date Analyzed: 05/21/96 

Inject:ion Volume: 2. 0 (uL) Dilution Factor: 1.0 

Gl?C Cleanup: (Y/N) N pH: 

CAS NO. COMPCC.iND 
CONGNTRATJ:CN tJNITS: 
(ug/~ or ug/Kg) UG/L 

108-95-2--------?he.~ol 
1.. 44 4 b. ( ~ c:hl . 1 '-~· ..... - - --- .. ---- :..s -"'- . · orcec.:ly_; .:. ... !ler 
95-57-8---------2-Chlcroohe.~ol ----
541-73-1--------1,3-Di~1iorober.z~e 
106-46-7--------1,4-Di~~orober.zene 
95-50-1---------:,2-Di~ilorober.zene 
95-48-7---------2-Me~~vlohe.~ol 
108-60-1--------2,2'-cXybis(1-CSloropropane) 
106-44-5--------4-Me~~vlohenol 
621-64-7--------N-Nicroso-di-n-propy:~e __ 
67-72-l.---------Hexa~iloroethar.e 
98-95-3---------Nitrobenzene 
78-59-1---------Isochcrone 
88-75-5---------2-Nlt:roohenol 
105-67-9--------2,4-D~~~~ylphe.~cl 
111-91-l--------bis(2-~oroet:hoxy)rr.et:hane 
1.20-83-2--------2,4-Di~ilorophenol -- . 
120-82-1--------1,2,4-Trichlorcbenze~e 
91-20-3---------Naoht:~e.~e 
1.06-47-8--------4-Chloroaniline 
87-68-3---------He.~~~orobut:adiene 
59-50-7---------4-Chlcro-3-Met:hylphe~ol 
91-57-6---------2-Me~~ylnapht:halene 
77-47-4---------Hexa~ilorocyclopenta~ene 
88-06-2---------2,4,6-Trichlorophenol ----
95-95-4---------2,4,5-Trichlorophencl 
91-58-7---------2-Chloronaohthalene 
88-74-4---------2-Nit:roaniiine 
131-11.-3--------Dime~~yl~thalate 
208-96-8--------Acenapht lene 
606-20-2--------2,6-Dinit:rotoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenapht:hene 

FORM I SV-l. 

1:J 
-~ -· 10 
lJ ., .... 
10 ,, -· :J 
10 
1:1 
10 
10 
10 
1:J 
10 
l:J 
10 
:a 
1:l 
l:J 
10 
10 
:!.0 
10 
10 
50 
10 
50 
10 
10 
10 
50 
10 

Q 

u/ 
Ul 
iJI 

' gl 
U· ul 
iJ 
iJ 
u 
iJ 
'0 
'0 
'0 
'0 
u 
'0 
u 
g, 
'0! 
u 
'0 
u 
'0 
'0 
u 
u 
'0 
u 
u 
u 
'0 

3/90 
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1C SPA SAMPLE NO. 
SEMIVOLATILE ORGANI':S ANALYSIS DATA SHEET 

MH-8DAN 
Lab Name: INCHCAPE ENVIRONMENTAL Cont:::ac::: 96210 

Lab Code: !NCHVT Case No.: 962:0 SAS No.: SI:G No.: 58427 

Matrix: (soil/water) WA:.:.'.::.R Lab Sample ID: 30C364 

Sample wt/vol: Lab File m: R3C0864S.D 

Level: (low/medl 

t Moisture: 

1000 (g/mLl ML 

LOW 

decanted: (Y/Nl 

Concentrated Ext:rac:: Volume: :!.OOO(UL) 

Injection Volume: 2. 0 (uL) 

Date Received: 05/:!.5/96 

Date Ext:racted:05/l.6/96 

Date AIIalyzed: 05/21/96 

Dilution Factor: :.0 

Gl?C Cleanup: (Y/Nl N pE: 

CAS NO. 

51-28-5---------2,4-Dini::ropher.ol 
100-02-7--------4-Nit:rapher.ol 
132-54-9-----·--Dibenzofuran 

CONCENTRATION UN!'I'S : 
(ug/L or ug/Kg) OG/L 

121-14-2--------2, 4-Dini::roto"':J.e!'le 
84-GG-2---------Diethylpht~late 
7005-72-3-------4-Chloraphenyl-phenyieEher __ 
96-73-7---------Fluorene 
100-01-6--------4-Nit:r~~~ 
534-52-1--------4,6-Dini::ro-2-methylphenol 
86-30-6---------N-nitrosodip~~lamiae_(1):: 
101-55-3--------4-Srcmophenyl-phenylether ___ 
118-74-1--------Hexachlorcbenzene 
87-86-5---------Pe.~tachlorophenol 
85-01-8---------Phenanthrene 
120-!2-7--------Anch.~co"e 
86-74-8---------ca-~azole 
84-74-2---------Di-n-butyiphc::ilate 
206-44-0--------Fluoran::~ene 
129-00-0--------Pyrene 
85-68-7---------Bu::ylbe.~zviohthalite 
91-94-1---------3,3'-Di~~orobenzidine 
56-55-3---------Benzo(a)an~,_~cene 
219-01-9--------Chrysene 
117-81-7--------bis(2·EthYihexyi)phthalate 
117-84-0--------Di-n-octylpht-ialate --
205-99-2--------Benza(blfluoranthene 
207-08-9--------Be.~o(k)fluoranthene 
50-32-8---------Benzo(alpyrene 
193-39-5--------Tndeno(1,2,3-cdlpyrene 
53-70-3---------Dibenz(a,hlant~cene 
191-24-2--------Benzo(g,h,ilperylene 

(1) - catmot be separated from Diphenylamine 

FORM I SV-2 

Q 

I =:.-.. U' -- ul 50 
:o U/ 
:.:J gl 10 
:.:J u 
10 u 
50 u 
o:~ -v u 
10 u, 
10 gl 10 
50 
10 u 
10 u 
lQ u 
~0 u 
lJ u , ~ 
-~ u 
10 u 
20 u 
!.0 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

3/90 



----------------------··----·-""'""'-'"""'-"""'""'-"''"""'-

::.s. EJ?;; - CL? 

1 EPA SAMPLE NC. 
!NORG.~~i!C AN~.:."lSES DATA SHEET -Lab Name: INCHCAPE ENVI?.CNMENT.~.:._ Contrac~: 96210 ____ _ 

Lab Code: INCHVT case Nc.: 96210 SAS No.: SDG No.: 5a~27_ 

Matrix (soil/~a~er) : WA'!.'~~ Lab Sample ID: 300742 

Level (low;med): 

% Solids: 

LOW Date Received: 05/14/96 

0.0 

Concentration Uni~s (ug/L or mg(kg dry ~eight) : UG/L_ 

C.:l,.S No. I .;na:::~e I Cor:cen~ration I~/ Q 

~7~~~2~9~-~9~0~---~~- Alu~~~~~-/ 344/ ------ P 
7~~0-36-0 Ant~=cny_, 2.3 u P-
7440-38-2 Arsenic ! J.6,'G P 
7440-39-J Bariu:::~ -~ 191/B P-
7440-41-7 Be~f::.:.uml 0.54 B P 
7440-43-9 Cad::li·..:m o. 40 Gl P-

M 

• 
74~0-70-2 Calci·.::n-i 124000 

. -·-------7440-47-3 c:.ro=~um / 5.2 
i440-4S-4 coca:~ - 1.~ 
7440-50-8 Coccer-/ 6.4 
7439-89-6 jrron --~ 155o 
7439-92-1 I Lead _, , l. 9 
7439-95-4 1 Magne=~uml 36300 _ 
7439-96-5 1 Manga~ese 1 _________ 22.4 
7439-97-6 /Mereu::-/ 0.20 U 
7440-02-0 N~cke ___ , _______ ~2.8 B __ _ 
7440-09-7 Potassium/ 3670 B 
7782-49-2 /'selenium_/' 3.3 u ------
7440-22-4 S~lver 1.2 U 
7440-23-5 isodiu==:=r 144000 
7440-28-0 Thal:ium I 0.60 u __ w_:_ 
7440-62-2 Vanadium:! 1.6 B 

p 

.. -
7440-66-~ Zinc 1 12.6 B 

I Cyani::e_J--------
---- --------

Color Before: COLORLESS c:arity Before: CLEAR_ Texture: 

:olor After: COLORLESS c:arity After: CLEAR Artifacts: 

:omments: 

~~-----------------------------------------------------------------
FORM I - IN IL.~02 .1 

··-



• 

U.S. !PA - CL? 

l EPA SAMPLE NO. 
INORG~~IC ;~!ALYSES DATA SHEET 

MW-lANB 
Lab Name: INCHCA?E ENV!RONM!~!':'.l.L __ Contract: 96210 -- le --------' 
Lab Code: INCHV-:' Case ~!c.: 95:<:0 SASNo.: SDG No.: 58427 

Matrix (soil/water): WATER 

Level (low;med): 

t Solids: 

LOW 

Lab Sample ID: 300743 

Date Received: 05/14/96 

o.o 

Concentration Un~~s (ug;~ or mg/kg dry weight): UG/L_ 

C.l.S No. 

7429-90-5 
7440-36-0 
7 440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
:439-89-6 
:439-92-l 
1439-95-4 
t439-96-5 
1439-97-6 1: 
I 

7 
7 

'.i 

7 

440-02-0 
440-09-7 
782-49-2 
440-22-4 
440-23-5 
440-28-0 
440-62-2 
440-66-6 

Color Before: COLORLESS 

<:olor Uter: COLORLESS 

Comments: 

I .l.nal.yte !concentration/c 
; 

3:!)-• , I 

A.-u:n.:.num_: 
ij Ant~:nony_! 2.3 

.l.:-senic ! 3.6 u 
Ea:-iwn-=j 183 .B 
3e=-.{llium; 0.35 B -
Cadmium I 0.40 u 
calcium=j 119000 

a Ch=omium_l 5.4 . ' -Cobalt ' l.l u : --· Coccer ' l.O u 
lrron --i 939 

ij Lead : ' 1 -·-Magnesiumi 34800 a Manganese 13.3 
Me:.-c::.rv ·- 0.20 u 
Nickel 3.5 B -
Potassium! 3560 B 
Selenium I 3.5 u 
s i, ve,. -, -- ---· 1.2 u 
Sodium ! 141000 , .. --, ij Tha_.J.lum_i 0.60 -Vanadium _I 1.3 u 
Zinc ! 5.8 B .. 
Cyanide I 

-j -
I -

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

FORM I - IN 

Q M 

p -p -p -p -p 
p -p -p 
p -P_ 
p -p 
p -p 
cV 
P_ 
p 

p= 
p 

1 -p - _; ..., :~ 
w_ F -p -p 

Nil: 
-
Texture: 

Artifacts: 

ILM02.l 

• 



------------------------·--""''""'"'--····-·-··--··-··---.... -.... _,_,_, __ ..... __ _ 

U.S ... EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

MW20AN 
-Name: INCHC.1'.PE_E~1VIRONMENTAL_ Contract: 96210 ____ _ 

Lab Code: INCHVT • Case No.: 96210 SASNo.: SDG No.: 5839~ 

Matrix (soil/water) : WATER 

Level (lowjmed): 

% Solids: 

LOW __ 

0.0 

Lab Sample ID: 300589 

Date Received: 05/09/96 

Concentra~ion Units (ug/L or mgfkg dry Height): UG/L_ 

C.l\.S No. 

7429-30-5 
7440-36-0 
7440-38-2 
7440-39-3 
74~0-~l-7 
7440-~3-9 
7440-70-2 
74.;0-4-7-3 

• 7440-~8-4 

7440-50-8 
7439-89-6 
7439-92-l 
7439-35-4 
7439-96-5 
7439-97-6 
7440-02-0 
74~0-09-7 

7782-~9-2 
7440-:22-4 
7440-23-5 
74~0-28-0 
74~0-62-2 
7440-66-6 

Color Before: COLORLESS 

Color. After: COLORLESS 

Comments: 

Analyte Concentration c 

Aluminum 19.5 ij 
Antimony- 2.3 u 
Arsenic - 3.6 u 
Barium 143 :a 
BerylEum 0.20 u 
Cadmium 0.40 u 
Calcium 115000 
Chromium l.4 ij -Cobalt l.l u 
Coccer-.. - 2.1 :a 
Iron 102 
Lead l.l ij 
Magnes.:.um 37000 -·Manganese 3.1 :a 
Mercurv 0.20 u 
Nickel ·- 1.7 u 
Potassium 2280 B 
Selenium 3.5 u -Silver l.2 u 
Sodium- 54300 
Thalliliiil 0.60 ij 
Vanadium- l.3 u 
Zinc 6.4 B 
Cyanide_ -

-
Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

FORM I - IN 

Q M 

p -p 
p 
p -p -p 
p-
p 
p 
p 
p -p 
p -p 
c:V 
p .. --!? -p -p 

w- F---- p -p 
Nit 
-
Texture: 

Artifacts: 

ILM02.l 

000010 



·-----·------·-···-··---

U.S ... EPA - CLP 

1 
~NORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

MW2DANB 
Lab Name: INCHCAPE ENVIRONMENTAL - - Contract: 96210 ____ _ 

Lab Code: INCHVT • Case No.: 96210 SAS No.: SDG No.: 58394 

Matrix (soil/water): WATER Lab Sample ID: 300590 
• 

Level (lowfmed): 

% Solids: 

LOW __ 

o.o 

Date Received: 05/09/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440--0-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c Q 

Aluminum 29.5 a •. 
Antimony- 2.3 u 
Arsenic_: 3.6 u 
Barium 143 B 
BeryllTUiii 0.20 u 
Cadmium 0.40 u 
Calcium- 117000 
Chromium_ -1.4 u 
Cobalt __ 1.1 u 
Copper_ 2.2 B -
Iron 126 
Lead 1.1 u 
Magnesium 37200 

a Manganese 3.6 
Mercury_ 0.20 u 
Nickel 1.7 u 
PotassTWii 2300 B 
Selenium 3.5 u 
Silver 1.2 u 
Sodium- 55000 
Thalliiiiil -0.60 u w-
Vanadium: ---1.3 u 
Zinc 2.7 B 
cyan~de_ -

-
Clarity Before: CLEAR_ 

Clarity After: CLEAR 

FORM I - IN 

M 

p -p -p -P_ 
p -p -p -p -p -P_ 
p -p 
p -p 
cV 
p 
p--p -p -p 
F-
p . ' ... ~. 1---p 
NR '. 

-
Texture: 

Artifacts: 

ILM02.1 

VUUU.ll 

-· • 



-------------------------

t,; • S ... EP .:1, - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MW40AN e 
Lab Name: INCHCAPE_ENVIRONMENTAL ___ contract: 9;210 ____ _ 

Lab Code: INCHVT - Case No. : 96210 SAS No.: SDG No.: 58394 

Matrix (soil/water): WATER 

Level (lowf:::ted): LOW 

Lab Sample ID: 300584 

Da~e Received: 05/09/96 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concent=ation c Q M 

7429-90-5 Alu::t:.num 42.1 B ? 
.:lulti:nony- ? -7440-36-0 2.3 u 

7440-38-2 Arsenic - 3.6 u ·r 
Bar.!.u:n -- ?-7440-39-3 150 B -Beryllium ? 7440-41-7 0.20 u 

ul 
-7440-43-9 Cad:lium 0.40 ? 

17440-70-2 Calc.!.u::n ? -128000 -I '7440-47-J Chrom.!.um -1.4 u. ? -• 7440-48-4 Coba::.t 1.1 u ? 
Coooe:::---- ? -7440-50-8 3.1 B -- --- -7439-89-6 Iron 109 ? 

u -7439-92-1 Lead 1.1 ? -Magnesium 7439-95-4 3~800 ? -7439-96-S Manganese 5.2 B ? 
7439-97-6 Mercury __ 0.20 u cV 
7440-02-0 Nickel 2.0 B ? 

PotassiUiii -7440-09-7 2670 B ? -7782-49-2 Selenium 3.5 u ? - -7440-22-4 Silver ___ 1.2 u ? -7440-23-5 Sodium 36400 ? 
7440-28-0 Thalliwn 0.60 u w - ,. 

Vanadium- 1--"'- ? -7440-62-2 1.3 ul Zinc ? -7440-66-6 12.8 
Bl cyanJ..de __ ~ 

• --

--.·t ....... -. 
:: 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN IL~02 .1 

J(JUU:t.C: 



--· ·····----··· ··-···--·--··· ---·---~ 

. ···-----·····--------- ____ _,_ 

U.S .. EPA - CLP 

1 
INORGANI~ ANALYSES 'DATA SHEET 

EPA SAMPLE NO. 

Lab Name: INCHCAPE ENVIRONMENTAL - - Contract: 96210 ____ _ 
MW402AN ~ 

Lab Code: INCHVT . Case No.: 96210 SASNo.: SOG No.: 58394 

Matrix (soil/water): WATER 

Level (lowjmed): 

% Solids: 

LOW_ 

0.0 

Lab Sample IO: 300586 

Date Received: 05/09/96 

Concentration Units (ug/L or mgfkg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

7429-90-5 Alununum 19.5 ij p 
7440-36-0 Antimony- 2.3 u p-
7440-38-2 Arsenic__:::: 3.6 u p .... 

7440-39-3 Barium 114 .a P_ 
7440-41-7 Beryllium 0.20 u p 
7440-43-9 Cadmium - 0.40 u p: 
7440-70-2 Calcium 135000 p 
7440-47-3 Chromium ij p -1.4 

Cobalt - -7440-48-4 1.1 u p 
Copper= -7440-50-8 2.3 B p -7439-89-6 Iron 125 p 
Lead ij -7439-92-1 1.1 P_ 

7439-95-4 Magnesium 41700 p - -7439-96-5 Manganese 64.0 p 
7439-97-6 Mercury_ 0.20 ij cV 
7440-02-0 Nickel 1.7 u p 

PotassiUm 3990 -7440-09-7 B p 
7782-49-2 Selenium 3.5 u p-

Silver - -7440-22-4 1.2 u p 
Sodium- 34000 p -7440-23-5 

7440-28-0 Thallium_ 0.60 ij r: 
7440-62-2 Vanadium 1.3 u P_ 
7440-66-6 Zinc 7.5 B ' .. ? 

cyan~de NR -- -
Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR_ Artifacts: __ _ 

Comments: 

FORM I - IN ILM02.1 

J(JiJUlJ 

• 



- --------- -------------------------------·--------···----------···· .. ·--------

U.S. EP.l\. - CLP 

1 E:?A SA.'tPLE NC. 
!NORG~~!C ~~ALYSES DATA SHEET -La.b Name: INCECAPE ENV!R.Om1E~ITAL Contract: 962::..0 - --- --

La.b Code: INC~"VT Case No.: 96210 SASNo.: SOG No.: 584:0:7 

Matrix_ (soil;~ater): WAT~~ Lab Sample IO: 300740 

Level (low;med): 

% Solids: 

LOW Date Received: 05/14/96 

o.o 

c=ncen~ra~~on crn~ts (ug/L or mgjkg dry we~ght) : uG/L_ 

CAS ~lo. Q I A~alyte Concentra~~on/c/ 
-=,~4~2~9--~9~0--~5-fAl~in~-~ 73.4'B!.-.----- p-, 

17440-36-0 1-~~~m~ny_l 2.3/crl ______ P:l 
•7440-38-2 ,Arsen~c__ 3.6,Uj ='-i 
17440-39-3 /Barium ___ , 185 al P_! 
17440-4:!.-7 /Beryll~um 0.48 B/ ?_; 
!7440-43-9 cadmium__ 0.40 u·1 ? ; 
' ------· -· 17440-70-2 ca:ci~-- 124000 -J ? ; 
/7440-4 7-3 Ch:om~um_ 2. 7j a ?-i 
·7440 •a • cobalt___ 1.1 uj P:i 
1

1
7440:;0:; Cocoer l.O U ?_1· • • - ~24 _, 

j 7439-89-6 !ron , ~ ~ . 
! - ------ _, 

1
:

,439-92-:!. Lead l.S .a •. P , 
439-95-4 Magnes~um 39800 ?-i 
439-96-5 

1
Manganese 5.6,3 ?:/ 

17
7439-97-6 Mercurv 0.20/'u PCVI1 

440-02-0 Nickel·-- 1.7 u ~\-----
1 .:>o;-ass-'"-1 3340

1
" ,-, 

I:,. 440-09-7 - looUU .0 

782-49-2 se:enium I 3.5/U ;-: 

I - --; 
7440-22-4 Silver 1.2 u ?_I 

I 7440-23-5 Sodium--- 40700 P I 

• 

17440-28-0 Thalli\iiii'"" o.6o iij r:i 
17440-62-2 Vanadium: l. 3 u

1 
P I 

7 440-66-6 Zinc 9. 5 a ,-1 
Cyanide__ NRi 

i 

- ------ --1 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

:olor After: COLORLESS Clarity After: CLEAR Artifacts: 

:omments: 

FORM I - IN 

j(j(J(J( ::I 



• 

"""-··--····-·- ----------------,r-

U.S •. EPA - CL? 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: INCH:APE ENVIRONMENTAL___ Contract: 96210 ____ _ 
MW6AN • 

Lab Code: INCHVT • Case No. : 96210 SAS No.: SOG No.: 58394 

Matrix (soil/water): WATER 

Level (lowfmed): 

t Solids: 

LOW_ 

0.0 

Lab Sample ID: 300591 

Date Received: 05/09/96 

Concentration Units (uq;L or mq/kq dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-Z 
7440-39-J 
7440-41-7 
7440-43-9 
7440-70-Z 
7440-47-3 
7440-48-.; 
744o-5o-a 
7439-89-6 
7439-92-l 
7439-95-.; 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c Q 

Aluminum 19.5 ij 
Antimony: 2.3 u 
Arsenic 3.6 u 
aariwn -- 194 .B 
aeryllJ.um 0.20 u 
Cadmiwn_ 0.40 u 
Calciwn 132000 
chromium 1.8 a 
cobalt_ l.1 u 
copper_ 2.7 B 
Iron 91.3 B ·.·-
Lead 1.1 u 
MaqnesJ.um 4,2400 
Manganese 1.2 a 
Mercury_ 0.20 u 
Nickel 2.1 B ...--PotassJ.um 3460 B 
Selenium 3.5 u 
Silver l.2 u 
Sodiwn- 43200 
ThalliUiil 0.60 ij w -Vanadium_ --1.3 u 
Zinc 2.5 B 
CyanJ.de -

-
Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

FORM I - IN 

-· 

IM 

P_ 
p -p 
p: 
p -p -p 
p -p 
p-
p 
p 
p -p 
cV 
p -p -p 
p -p 
F--p -p 
NR 
--
Texture: 

Artifacts: __ __ 
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t:.S. EPA - c:.? 

!. EPA SAMPLE NO. 
!!lORG.l.N!C A."'"A!.'lSES DA'r.l\. SHEET 

Lab Name: INCHCAPE E~/IRO!n~:E!ITAL Con1:::::-ac-::: 9 6210 - --- --
Lab Code: INCHVT case No. : 96210 SAS No.: SDG No.: 5a42i 

Matrix (soil/water; : WA~ER Lab Sample ID: 300865 
. 

Level (low ;med) : LOW_ 

0.0 

Date Received: 05/15/96 

t Solids: 

Concen~::::-ation Cni~s (ug/L or mg/kg drz weight): UG/L_ 

CAS No. i.•~•~Y'• lcnncent:a:~:n cl Q M 

742?-90-5 -
1~: 

r • .., __ :n ... num -,. ~o 
7440-36-0 ; ~;~-=i.:nC:lY- 2. 3 u 

' --744·J-38-2 i .:-.::::-senic 10.8 /? 
7440-39-3 jsa::::-ium-= 159 ..B I~= 7440-41-i 13e=-yllium 0.58 a 
7440-43-9 Cadmium 0.40 a p 

C?.lcium-- -i44-C-70-2 149000 p 
c::.::::-omium- - p i440-4i-3 3:!..8 

7440-48-4 Cobalt 4.9 B' -p -74.-o-5o-a Co:::oer 26.0 p .. -- - -7439-89-6 !:on 15600 p 
:.a ad - -7439-92-l 16.8 p 
" . - -7439-95-4 .. agnes.;,.um 4i000 p - -7439-96-5 ~a:1ganese !.94 p 

7439-97-6 /Mercurv 0.20 ij cv 
7440-02-0 Nicker·- 35.4 B p 

?o~assium -74 .. 0-09-i 6300 p 
778:-49-2 s7:eni=-1 - p -5.6 
7440-22-4 S~lver 1.2 ij p 
744C-ZJ-5 Scdiu:n- p -38400 

1 -
~ .. 

7440-28-0 ':'ha 11 i iiiil 0.60 ij r: 
7440-62-2 Vanadium 34.7 B p 

Zinc - -7440-66-6 90.5 p 
CyanJ.de -

NRI - -
-

Color Before: BROw~-- Clarity Before: CLOUDY Texture: 

Color After: COLORLESS Clarity A!te::::-: CLEAR_ Artifacts: 

Comments: 

~------------------------------------------------'0·:..,_ ____________________________ _ 

FORM I - IN 

, 
! l •• 



U.S. EP.~ - CLP 

l EPA SAMPLE YO. 
:!!ORGANIC ANAL1S:C:S DATA SHE.C 

Lab Name: INCHCAP£ ::~r.T::RoN~ENTAL - -
Lab Code: INCHVT Case No.: 96210 

Matrix (soil/water): WAT~~ 

Le~el (lowjmed): 

% Solids: 

LOW 

0.0 

MW-8DAN 
Coneract: 96210 

SASNo.: 
---

SDG No.: sa.;z:-

Lab Sample IO: 300864 

Date Received: 05/15/96 

Concent=ation ~nits (uq/L or mqfkq dry we~qht): UG/L_ 

! 
CAS No. ! 

I 
Ana.l.yee 

7429-90-5 ?. 1 . ! • _wunum_ 
7440-36-0 i .~.ntimony _ 
7440-38-2 i .~rs~nJ.c_ 
7440-39-3 E!arJ.um 
7440-41-7 ! 3erylliUiii 
7440-43-9 i Cadmium 
7440-70-2 j Calcium= 
7440-47-3 !Chromium_ 
7440-48-4 I Cobalt 
7440-50-8 !copper= 
7439-89-6 :ron 
7439-92-1 :.ead 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury_ 
7440-02-0 Nickel 

PotassiUm 7440-09-7 
7782-49-2 Selenium_ 
7440-22-4 Silver 
74-+0-23-5 .Sodium--
7440-28-0 I Thalliiiiil 
7440-62-2 Vanadium::: 
7440-66-6 Zinc 

cyanide_ 

Concentration~~~ Q 

185,31 
2.3 u1 
3.6 cr/ 
144 B 

0.42 B 
0.40 u 

118000 
1.a

1
a ... 

l.1U 
l.O cr 

1650 
1.1 a 

35400 -85.5 
0.20 ij 
2.5 B 

3050 B 
3.5 cr 
l.2 u 

31200 -0.60 u 
l. 31 u 
9.3 Bl 

1: 

M 

'? -l? -? -i? -? -? -? -p -p -p -p -p -p -p 
cV 
p -P_ 
? -p -p 
r::: 
P_ 
p 
NR 
-

... , --': 

Color Before: COLORLESS clarity Before: CLEAR_ 

Clarity After: CLEAR 

Texture: 

Color After: COLORLESS Artifacts: 

Collllllents: 

FORM I - IN IL.'\!02 .1 

, 




